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1.0 Introduction

The Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT) is charged
through its charter to develop standardized levels for the taxonomic identification of
aquatic macroinvertebrates in support of bioassessment. This document defines the
standard levels of taxonomic effort (STE) for bioassessment data compatible with the
Surface Water Ambient Monitoring Program (SWAMP) bioassessment protocols (Ode,
2007) or similar procedures. The STE is based on our current understanding of
macroinvertebrate taxonomy, and this document was prepared following the STE Rules
(Rogers & Richards, 2006). This list includes aquatic taxa found in streams and lakes
primarily in California as well as surrounding states and ecoregions. It must be
emphasized that this document is grey literature, and does not supercede any peer-
reviewed literature. This document is a compliation and distillation of data gleaned from
the peer-reviewed literature, museum records, the input of various taxonomic experts, and
the ABL database. Specialized references are suggested for some taxa, however this
document is not a procedural guideline, but rather a list of defined, reproducible
endpoints. For the latest version of the STE document and for other Bioassessment
resources, visit the link on the California Aquatic Bioassessment Workgroup (CABW)
website (www.dfg.ca.gov/cabw/cabwhome.html). At present, the link is under the
heading “CAMLnet”.

This STE list should not be interpreted as a comprehensive list of the aquatic
macroinvertebrate fauna of the southwestern United States, although such a list is being
developed by SAFIT. This STE list includes the macroinvertebrate taxa encountered in
bioassessment samples as of the date of this revision, together with literature records
from published taxonomic literature. The higher level taxa in this list (Phylum through
Order) are organized hierarchically to reflect phylogenetic relationships, while Family
through Species are listed alphabetically. The higher taxonomy of the Arthropoda is
currently a subject of debate. Therefore, for this version of the STE List we have
maintained a more traditional presentation of the superordinal tiers of the Arthropoda.

This information will be integrated into the SWAMP database and the California
Environmental Data Exchange Network (CEDEN). Any suggestions for modifications of
this list should comply with the STE Rules, and be sent to the attention of Austin Brady
Richards, CDFG Agquatic Bioassessment Laboratory (arichards@csuchico.edu) or D.
Christopher Rogers, EcoAnalysts, Inc. (crogers@ecoanalysts.com) or any member of
SAFIT’s Standard Taxonomic Effort committee (see STE Rules, sections 2.2 and 2.6).

For definitions of the terms used in this document, please refer to Appendix Il of the
Rules document.
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2.0 Standard Taxonomic Effort

The goal of this document is to standardize levels of taxonomic effort among labs
conducting the SWAMP bioassessment protocols or similar protocols. For benthic
macroinvertebrate (BMI) datasets to be compatible, taxa need to be identified to a
common, reproducible level, thus SAFIT defines levels of taxonomic resolution for all
labs performing the SWAMP; i.e. the standard taxonomic effort or STE).

2.1 Rules for Developing a Standard Taxonomic Effort

Earlier versions of this document were developed by the predecesor of SAFIT, the
California Aquatic Macroinvertebrate Laboratory Network (CAMLnet). During
the recent reorganization of CAMLnet into SAFIT, SAFIT membership identified
a need to formalize the rules for standardizing the reporting of taxonomic data
used in bioassessment. This discussion led to the drafting of the first version of a
rules document to accompany the STE (Rogers and Richards, 2006, herein after
referred to as the STE Rules). This document defines SAFIT’s rules for the
validity of taxonomic names and provisional taxa, their use and reporting format
in bioassessment datasets. The STE Rules document also outlines the procedures
and criteria for subsequent revisions of the STE list with the proposed formation
of an oversight committee for the STE.

2.2 Changes from the Previous Version

This STE has been entirely reconstructed since the previous version (revision 27
January 2003). Some text portions and standards have been taken from the



previous version (most notably the Acari section). Specific modifications include
the format, updated taxonomy, the addition of habitat information (benthic, lotic
vs. lentic and estuarine habitats), and distribution information for California and
surrounding states. For many groups, this information is preliminary and is meant
as supplemental to the taxonomic information given for each group. The tolerance
values and functional feeding group information has been excluded from this
document. Plans are underway to revise much of this work and include the
information in a separate document.

2.3 The SAFIT Standard Taxonomic List

A practical level of standard effort is determined by cost-effectiveness of
identification relative to effort. Obviously, cost-effectiveness is highly dependent
on taxonomic skills, but it is also determined by the availability of accurate keys
and peer reviewed literature, and the degree of special methodology (e.g., slide
mounting) needed to identify taxa.

Some bioassessment programs use the availability of species keys to establish
standard levels of effort, and for some taxonomic groups we do provide
references to species keys where they exist and if they meet the requirements of
the STE Rules. However, under the SWAMP, the objective is to identify all taxa
to a relatively even level of taxonomic effort. At the time of the previous revision
of this list, two levels of standard effort were defined. Level I roughly
corresponds to genus level identifications for all groups (where possible) except
for the Chironomidae which are taken only to family and monotypic taxa which
may be taken to species. Level Il roughly corresponds to species level
identifications for most groups and genus level identification for the
Chironomidae. Taxonomic levels of effort (and exceptions) are listed for each

group.

3.0 Methods and Materials

We prepared a list of the benthic macroinvertebrates relevant to the SWAMP
bioassessment protocols or similar procedures. All data was compiled based upon the
standards presented in the Rules document. All accessible pertinent peer-reviewed
literature was reviewed for relevant taxa and distributional records.

This document is grey literature, and does not supercede any peer-reviewed literature. It
is a compliation and distillation of the peer-reviewed literature, museum records, the
input of various taxonomic experts, and the ABL database, as follows the standards in the
Rules document.



3.1 Habitat Information

The primary focus of this list is benthic macroinvertebrates. A few non-benthic
taxa have been included and are marked as such. In future versions of this list, it is
hoped that guidance on the taxonomy of all aguatic and semiaquatic invertebrates
can be included. Basic habitat association (lotic, lentic and estuarine) has been
include for the various taxa. This section is still under construction and will be
further developed in subsequent revisions.

3.2 Geographic Scope

The STE began as a guidance document for California only. As the California
Aquatic Macroinvertebrate Laboratory Network (CAMLNet) evolved into SAFIT,
the area of coverage increased to include the Southwest in general. The STE has
been expanded to include California and adjacent states. Washington was also
included since many aquatic invertebrates have distributions ranging from
California to Washington in the Cascade and Coastal Ranges. Some information
has been given for distributions in Baja California as well. It is hoped that future
revisions of this list will flesh out these distributions and add other sections of the
southwest. All distribution information has been gathered from the peer-reviewed
literature, museum records and the ABL database. Thus, this list is not meant to
be a checklist for any of the groups therein, but simply a summary of available
distributional information. Future revisions of the STE may include distributional
updates based on bioassessment surveys and should not be taken as peer-reviewed
published data by itself. This document is grey literature. We also stress that
identifications should not be based solely on distribution.

3.3 Abbreviations in the STE list

CA-=California, OR=0regon, WA=Washington, NV=Nevada, AZ=Arizona,
Baja=Baja California (at present this term doesn’t distinguish between Baja
California Norte and Baja California Sur); “X”=published distributional or habitat
records, “?”” unpublished, but known distributional or habitat records.

3.4 Life Stage Terminology

The information in the STE list primarily deals with those life stages of
invertebrates that are aquatic. Some additional information is given for the
terrestrial life stages. The term “larva” (plural: larvae) has historically been
applied only to the immature, pre-pupal stage of holometabolous insects.
However, in recent years, the term larva has also been applied to the immature or
“nymph” stage of hemimetabolous insects. Both terms may appear in this
document, although the compilers of this present edition prefer to reserve the
name nymph for the immatures of hemimetabolous insect orders (Ephemeroptera,



Odonata, Plecoptera, Hemiptera) and use the name larva in association with the
holometabolous orders (Megaloptera, Trichoptera, Lepidoptera, Coleoptera,
Diptera).

4.0 Rare, Threatened and Endangered Species

Rare, threatened and endangered species are defined to include aquatic macroinvertebrate
species listed as threatened or endangered under the federal Endangered Species Act
(ESA) (50 CFR 17.11 for listed animals and various Federal Register notices for
proposed species), the California Endangered Species Act (CESA), and the California
Environmental Quality Act (CEQA). This does not cover aquatic macroinvertebrate
species listed under state law in adjacent states. Rare, threatened and endangered species
are afforded various levels of protection under the aforementioned laws. Any individual,
private company or agency that violates these laws may be subject to substantial fines,
imprisonment, or both. Inclusion of names of rare, threatened and endangered aquatic
macroinvertebrates in this document and the STE list is meant to be strictly informative
and in no way authorizes collecting or harming these taxa without proper permits.

Rare species are species that may be given some protection under CEQA depending upon
the action being reviewed under a specific CEQA document. These species typically are
not protected, however they may at any time become listed under CESA or ESA.

Threatened species are species that are partially protected under CESA and ESA. While it
is illegal to collect, harm, harass, or Kill threatened species, some activities may still be
legal (varying depending on the species) without the requirement of permits.

Endangered species are fully protected under CESA, CEQA and ESA. Itis illegal to
collect, harm, harass, or kill endangered species without the appropriate state
Memorandum of Understanding and/or federal 10(A) 1(a) permits.
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THE SAFIT STANDARD TAXONOMIC EFFORT LIST



Porifera

Phylum: Porifera

Standard Effort Level I: Phylum

Standard Effort Level I1: Phylum

Standard Taxonomic Reference: Frost et al. (2001)

Reviewed by:

The Porifera are generally identified using Frost et al. (2001). Poriferans are not typically enumerated as a quantitative part of benthic
samples, as they are colonial and sessile. However, their presence in samples should be noted, as most species are indicators of clean,

well oxygenated water.
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Porifera X X X X X X X X X X | Frost et al. (2001)

Literature Cited

Frost, T. M., H. M. Reiswig, and A. Ricciardi. 2001. Porifera. Ecology and classification of North American freshwater
invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press.
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Cnidaria

Phylum: Cnidaria

Standard Effort Level I. Genus

Standard Effort Level 11: Genus

Standard Taxonomic Reference: Slobodkin and Bossert (2001)

Reviewed by:

Cnidarians are generally identified using Slobodkin and Bossert (2001). Fuller et al. (2006) and Mills and Sommer (1995) provide
ecological information on Cordylophora.

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Cnidaria
Hydrozoa Slobodkin and Bossert (2001)
Hydroida Slobodkin and Bossert (2001)
Hydrida Slobodkin and Bossert (2001)
Hydridae Slobodkin and Bossert (2001)
‘Hydra X| X | X X | X | X | X | X |X|Slobodkin and Bossert (2001)
Anthomedusae Slobodkin and Bossert (2001)
Clavidae Slobodkin and Bossert (2001)
Fuller et al. (2006); Mills and Sommer Non-native invasive species, in brackish and coastal freshwaters,
Cordylophora XX X[ X[ X]| X | X X 1(1995); Ruiz et al. (1997) but spreading inland
Limnomedusae Slobodkin and Bossert (2001)
Olindiadidae Slobodkin and Bossert (2001)
Craspedacusta Slobodkin and Bossert (2001)
Craspedacusta
sowerbyi
Lankester, 1880 |X| X | X X | X | X | X | X [X]Slobodkin and Bossert (2001)
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Cnidaria

Literature Cited

Mills, C.E., and F. Sommer. 1995. Invertebrate introductions in marine habitats: two species of hydromedusae (Cnidaria)
native to the Black Sea, Maeotias inexspectata and Blackfordia virginica, invade San Francisco Bay. Marine Biology
122:279-288.

Ruiz, G. M., P. Fofonoff, and A.H. Hines. 1999. Non-indigenous species as stressors in estuarine and marine
communities: assessing invasion impacts and interactions. Journal of Limnology and Oceanography 44(3, part 2): 950-
972.

Slobodkin, L. B. and P. E. Bossert. 2001. Cnidaria. Ecology and classification of North American freshwater invertebrates,
second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 135-154.

Additional Sources of Information on Cnidaria

Fuller, P., E. Maynard, & D. Raikow. 2006. Cordylophora caspia. USGS Nonindigenous Aquatic Species Database,
Gainesville, FL. Revision Date: 4/3/2006. Accessed 20 September 2006 at URL.:
http://nas.er.usgs.qgov/queries/FactSheet.asp?SpeciesID=1060
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Platyhelminthes

Phylum: Platyhelminthes

Standard Effort Level I: Class

Standard Effort Level I1: Class

Standard Taxonomic Reference: Kolasa (2001)
Reviewed by:

Platyhelminthes are identified only to class level using Kolasa (2001). Most characters for separating taxa are internal, and there is
some confusion regarding the identity of many taxa. Many turbellarians cannot be accurately placed to order even by experts (Dr. John

Holleman, personal communication).

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Platyhelminthes X X X X X X X X X X | Kolasa (2001)
| Turbellaria X X X X X X X X X X | Kolasa (2001)

Literature Cited

Kolasa, J. 2001. Flatworms: Turbellaria and Nemertea. Ecology and classification of North American freshwater
invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 155-180.
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Nemertea

Phylum: Nemertea

Standard Effort Level I. Genus

Standard Effort Level 11: Genus

Standard Taxonomic Reference: Kolasa (2001)

Reviewed by:

Freshwater nemerteans are monogeneric, and are identified using Kolasa (2001).
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]
[3) £
S = =
3le|ls|2 12| e| |3 =
2| 8| 2| § S| o| 5| & @ T
< — — © Q
[N o o w U] o — — W | CA|OR|WA|NV|AZ| o
Nemertea X X X X X X X X X | Kolasa (2001)
Enopla X X X X X X X X X | Kolasa (2001)
Hoplonemertea X X X X X X X X X | Kolasa (2001)
Tetrastemmatidae X X X X X X X X X | Kolasa (2001)
|Prost0ma X X X X X X X X X | Kolasa (2001)

Literature Cited

Kolasa, J. 2001. Flatworms: Turbellaria and Nemertea. Ecology and classification of North American freshwater
invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 155-180.
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Nemata

Phylum: Nemata

Standard Effort Level I; excluded from benthic datasets
Standard Effort Level Il: excluded from benthic datasets
Standard Taxonomic Reference: Poinar (2001)

Reviewed by:

Nematoda is now considered to be a junior synonym of Nemata Cobb, 1919 (Brusca and Brusca, 2003). Nematodes are typically left
at phylum. The vast majority of freshwater nematodes are not large enough to be considered “macroinvertebrates”. Typically, the only
“macro” nematodes encountered in benthic samples are in the family Mermithidae, which are parasitic on dipterans and
ephemeropterans. As they are parasites, they are of little ecological importance. (See STE Rules section 3.4.3)

Taxonomic Hierarchy Habitat

Distribution

Literature Cited

Comments

Phylum
Benthic
Lotic

Lentic

Estuarine

CA

OR

WA

NV

AZ

Baja

X
X

x

x

x

Poinar (2001)

Fresh and brackish; excluded from benthic datasets

Nemata

Literature Cited

Brusca, R.C. and G.J. Brusca. 2003. Invertebrates, 2nd ed. Sinauer Associates, Sunderland, MA. 936 pp.

Poinar, G. O., Jr. 2001. Nematoda and Nematomorpha. Ecology and classification of North American freshwater
invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 255-295.
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Nematomorpha

Phylum: Nematomorpha
Standard Effort Level I; excluded from benthic datasets

Standard Effort Level I1: excluded from benthic datasets
Standard Taxonomic Reference: Poinar (2001)
Reviewed by:

Nematomorphans are typically excluded from CSBP bioassessment datasets. As they are parasites of terrestrial insects, and do not
feed as free living adults, they are of little ecological importance (See STE Rules Section 3.4.3).

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Nematomorpha X X X X X X X X X | Poinar (2001) excluded from benthic datasets

Literature Cited

Poinar, G. O., Jr. 2001. Nematoda and Nematomorpha. Ecology and classification of North American freshwater
invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 255-295.
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Entoprocta

Phylum: Entoprocta
Standard Effort Level I: Genus
Standard Effort Level Il: Genus

Standard Taxonomic Reference: Wood (2001)

Reviewed by:

Entoprocta are generally identified using Wood (2001). Entoprocts are not typically enumerated as a quantitative part of benthic
samples, as they are colonial and sessile. However, their presence in samples should be noted, as they are non-native invasive species
in the western US (Eng, 1977), and are tolerant to a variety of organic pollutants, low oxygen, and high TDS (Wood, 2001).

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Generally excluded from benthic
Entoprocta Wood (2001) datasets
Urnatellida Eng (1977)
Urnatellidae Eng (1977)
Urnatella Eng (1977)
Urnatella gracilis Leidy,
1851 X X X X X Eng (1977)

Literature Cited

Eng, L.L. 1977. The freshwater entoproct Urnatella gracilis Leidy, in the Delta-Mendota Canal, California. Wasmann

Journal of Biology 39:56-62

Wood, T. S. 2001. Bryozoans. Ecology and classification of North American freshwater invertebrates, second edition,
xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 505-525.
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Ectoprocta

Phylum: Ectoprocta

Standard Effort Level I: Class

Standard Effort Level I1: Class

Standard Taxonomic Reference: Wood (2001)

Reviewed by:

Ectoprocta (formerly Bryozoa) are generally identified using Wood (2001). Ectoprocts are not typically enumerated as a quantitative
part of benthic samples, as they are colonial and most taxa are sessile. However, their presence in samples should be noted, as they are

indicators of clean, well oxygenated water.

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Ectoprocta Wood (2001)
| Phylactolaemata X X X X X X X X X Wood (2001)

Literature Cited

Wood, T. S. 2001. Bryozoans. Ecology and classification of North American freshwater invertebrates, second edition,
xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA, Academic Press: 505-525.
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Mollusca

Phylum: Mollusca

Standard Effort Level I. Genus

Standard Effort Level 11: Genus/ Species

Standard Taxonomic Reference: Dillon (2006), Burch (1972), Nedeau et al. (2006)

Reviewed by:

The freshwater mollusks of western North America have a long and convoluted taxonomic history, with much confusion in the
literature. Snails should be identified using Dillon (2006). Since the 1980s most workers have followed Burch’s (1982, and various
iterations thereafter) book on freshwater gastropods, wherein he made many taxonomic changes. However, Burch’s work was not peer
reviewed, nor published in the peer reviewed literature. For that reason, we follow Hubendick (1951) for the genus Lymnaea, Clarke

(1981) for Valvata, Henderson (1929) for Juga, and Baker (1945) for the Planorbidae.

For the bivalves, the Burch (1972) keys remain the best available for the sphaericean clams. Freshwater mussels west of the
continental divide are easily separated using Nedeau et al. (2006).

The freshwater snails, clams and mussels are ecologically significant, and their taxonomic relationships are poorly understood.
Immature animals are not identifiable due to the tremendous amount of convergence in juvenile forms, and many groups cannot be
identified beyond genus level without dissection. Non-native invasive species, particularly the asian clam, Corbicula, and the New
Zealand Mudsnail, Potamopyrgus are ecological threats. Montana State University provides a webpage with useful information on the

taxonomy and ecology of Potamopyrgus.

Literature
Taxonomic Hierarchy Habitat Distribution Cited Comments
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Mollusca X X
Bivalvia X X
Palaeoheterodonta X X
Unionoida X X
|Unionidae X X
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Mollusca

Literature
Taxonomic Hierarchy Habitat Distribution Cited Comments
?) (2] (8] GE)
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Anodonta X X
Burch (1975);
Nedeau et al.
Anodonta californiensis Lea, 1852 X X X X X X X X [ (2006)
Nedeau et al.
(2006) treat this
Burch (1975); species as a form
Nedeau et al. of A.
Anodonta dejecta Lewis, 1875 X X X X X (2006) californiensis
Burch (1975);
Nedeau et al.
Anodonta kennerlyi Lea, 1860 X X X X (2006)
Burch (1975);
Nedeau et al.
Anodonta nuttaliana Lea, 1838 X X X X X (2006)
Burch (1975);
Nedeau et al.
Anodonta oregonense Lea, 1838 X X X X X X (2006)
Gonidea X X
Burch (1975);
Nedeau et al.
Gonidea angulata (Lea, 1838) X X X X X X (2006)
Margaritiferidae X X
Margaritifera X X
Burch (1975);
Nedeau et al.
Margaritifera falcata (Gould, 1850) X X X X X X X (2006)
Heterodonta X X
Veneroida X X
Corbiculidae X X
Non-native
Corbicula X X X X X X X X | Hanna (1966) invasive species
Sphaeriidae X X X
Musculium X X X
| Musulium lacustre (Miller, 1774) X X X X X X Burch (1972)

20



Mollusca

Literature
Taxonomic Hierarchy Habitat Distribution Cited Comments
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Musulium partumeium (Say, 1822) X X X X X X X X Burch (1972)
Musulium secuirs Prime, 1851 X X X X X X Burch (1972)
Pisidium X X X
Pisidium casertanum (Poli, 1795) X X X X X X X X X | Burch (1972)
Pisidium compressum Prime, 1852 X X X X X X X X X | Burch (1972)
Pisidium conventus Clessin, 1877 X X X X Burch (1972)
Pisidium ferrugineum Prime, 1852 X X X X Burch (1972)
Pisidium idahoense Roper, 1890 X X X X X Burch (1972)
Pisidium insigne Gabb, 1868 X X X X Burch (1972)
Pisidium lilljeborgi Clessin, 1886 X X X X X X Burch (1972)
Pisidium nitidum Jenyns, 1832 X X X X X X X X Burch (1972)
Pisidium rotundatum Prime, 1851 X X X X Burch (1972)
Pisidium subtruncatum Malam, 1855 X X X X X X Burch (1972)
Pisidium ultramontanum Prime, 1865 X X X X X Burch (1972)
Pisidium variabile Prime, 1852 X X X X X X X X Burch (1972)
Pisidium ventricosum Prime, 1851 X X X X Burch (1972)
Pisidium walkeri Sterki, 1895 X X X X Burch (1972)
Sphaerium X X X
Sphaerium nitidum Clessin, 1876 X X X X Burch (1972)
Sphaerium occidentale (Gould, 1850) X X X X X Burch (1972)
Sphaerium patella (Gould, 1850) X X X X X X Burch (1972)
Sphaerium striatum (Lamarck, 1818) X X X X X X X X X | Burch (1972)
Gastropoda X X X
Prosobranchia X X X
Architaenioglossa X X X
Viviparidae X X X
Bellamya X X X
Perez et al.
(2004); Dillon Non-native
Bellamya chinensis (Gray, 1817) X X X X X X X X (2006) invasive species
Perez et al.
(2004); Dillon Non-native
Bellamya japonica (von Martens, 1861) X X X X X X X X (2006) invasive species
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Ampullariidae X X X
Marisa X X X
Perez et al.
(2004); Dillon Non-native
Marisa cornuarietis (Linnaeus, 1758) X X X X X X (2006) invasive species
Pomacea X X X
Perez et al.
(2004); Dillon Non-native
Pomacea bridgesii (Reeve, 1856) X X X X X X (2006) invasive species
Perez et al.
(2004); Dillon Non-native
Pomacea canaliculata (Lamarck, 1828) X X X X X X (2006) invasive species
Perez et al.
(2004); Dillon Non-native
Pomacea paludosa (Say, 1829) X X X X X X (2006) invasive species
Neotaenioglossa X X X
Thiaridae X X X
Melanoides X X X
Perez et al.
(2004); Dillon Non-native
Melanoides tuberculatus (Mller, 1774) X X X X X X (2006) invasive species
Tarebia X X X
Perez et al. Non-native
Tarebia granifera (Lamarck, 1822) X X X X X (2004) invasive species
Sorbeoconcha X X
Pleuroceridae X X
Juga X X
Perez et al.
(2004); Dillon
Juga acutifilosa (Stearns, 1890) X X X X X (2006)
Perez et al.
(2004); Dillon
Juga bulbosa (Gould, 1847) X X X X (2006)
Perez et al.
Juga nigrina (Lea, 1856) X X X X (2004); Dillon
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(2006)
Perez et al.
(2004); Dillon
Juga plicifera (Lea, 1838) X X X X X (2006)
Perez et al.
(2004); Dillon
Juga silicula (Gould, 1847) X X X X X (2006)
Goniobasis X X
Perez et al.
(2004); Dillon
Goniobasis hemphilli Henderson, 1935 X X X X (2006)
Hypsogastropoda X X
Hydrobiidae X X
Amnicola X X
Perez et al.
Amnicola limosa (Say, 1817) X X X X X X (2004)
Colligyrus X X
Perez et al.
(2004); Dillon
Colligyrus greggi (Pilsbry, 1935) X X X (2006)
Eremopyrgus X X
Perez et al.
Eremopyrgus eganensis Hershler, 1999 X X X (2004)
Perez et al.
(2004); Dillon
Fluminicola X X X X X X (2006)
Ipnobius X X
Perez et al.
Ipnobius robustus (Hershler, 1989) X X X (2004)
Potamopyrgus X X
Perez et al.
(2004); Dillon Non-native
Potamopyrgus antipodarum (Gray, 1843) X X X X (2006) invasive species
Pristinicola X X
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Perez et al.
(2004); Dillon
Pristinicola hemphilli (Pilsbry, 1890) X X X X X (2006)
Perez et al.
(2004); Dillon
Pyrgulopsis X X X X X X X (2006)
Perez et al.
Tryonia X X X X X X X (2004)
Assimineidae X X X
Assiminea X X X
Perez et al.
Assiminea californica (Tryon, 1875) X X X (2004)
Perez et al.
Assiminea infima Berry, 1947 X X X (2004)
Pomatiopsidae X X X X X
Perez et al.
Pomatiopsis X X X X X (2004)
Heterostropha X X X X X X
Valvatidae X X X X X X
Valvata X X X X X X
Perez et al.
(2004); Dillon
Valvata humeralis Say, 1829 X X X X X X (2006)
Perez et al.
(2004); Dillon
Valvata tricarinata (Say, 1817) X X X X X X (2006)
Perez et al.
(2004); Dillon
Valvata virens Tryon, 1863 X X X X (2006)
Pulmonata
Basommatophora
Lymnaeidae X X X X X X X X X
Fisherola X X X
Perez et al.
Fisherola nuttalli (Haldeman, 1841) X X X X X (2004); Dillon
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(2006)
Lanx X X X
Perez et al.
(2004); Dillon
Lanx patelloides (Lea, 1856) X X X X X (2006)
Perez et al.
(2004); Dillon
Lymnaea X X X X X X X X X | (2006)
Physidae X X X X X X X X X
Aplexa X X X
Wethington
(2004); Dillon
Aplexa elongata (Say, 1821) X X X (2006)
Physa X X X X X X X X X
Wethington
(2004); Dillon
Physa acuta Draparnaud, 1805 X X X X X X X X X | (2006)
Wethington
(2004); Dillon
Physa gyrina Say 1821 X X X X X X X X X | (2006)
Wethington
(2004); Dillon
Physa pomilia (Conrad, 1834) X X X X X X X X X | (2006)
Ellobiidae X X X X X X
Ovatella X X X X X X
Non-native
Ovatella myosotis (Draparnaud, 1801) X X X X X X Hanna (1966) invasive species
Planorbidae X X X X X X X X X
Biomphalaria X X X X
Perez et al.
(2004); Dillon
Biompholaria havanensis (Pfieffer, 1839) X X X X (2006)
Gyraulus X X X
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Perez et al.
(2004); Dillon
Gyraulus circumstriatus (Tryon, 1866) X X X X X X X X (2006)
Perez et al.
(2004); Dillon
Gyraulus crista (Linnaeus, 1758) X X X X X X X (2006)
Perez et al.
(2004); Dillon
Gyraulus deflectus (Say, 1824) X X X X X X X X (2006)
Perez et al.
(2004); Dillon
Gyraulus parvus (Say, 1817) X X X X X X (2006)
Helisoma X X X
Perez et al.
(2004); Dillon
Helisoma anceps (Menke, 1830) X X X X X X X X X | (2006)
Perez et al.
(2004); Dillon
Helisoma newberryi (Lea, 1858) X X X X X X (2006)
Perez et al.
(2004); Dillon Non-native
Helisoma subcrenatum (Carpenter, 1857) X X X X X (2006) invasive species
Menetus X X X
Perez et al.
(2004); Dillon
Menetus opercularis (Gould, 1847) X X X X X X (2006)
Micromenetus X X X
Perez et al.
(2004); Dillon
Micromenetus dilatatus (Gould, 1841) X X X X X X (2006)
Promenetus X X X
Perez et al.
(2004); Dillon
Promenetus exacuous (Say, 1821) X X X X X (2006)
Perez et al.
Promenetus umbilicatellus (Cockerell, 1887) X X X X X (2004); Dillon
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(2006)
Vorticifex X X X
Perez et al.
(2004); Dillon
Vorticifex effusa (Lea, 1856) X X X X X (2006)
Perez et al. may be a
(2004); Dillon synonym of V.
Vorticifex solida (Dall 1870) X X X X X (2006) effusa (Lea)
Ancylidae
Perez et al.
(2004); Dillon
Ferrissia X X X X X X X (2006)

Literature Cited

Baker, F. C. 1945. The molluscan family Planorbidae. Urbana: University of Illinois Press.

Burch, J. B. 1972. Biota of Freshwater Ecosystems. Identification Manual No. 3. Freshwater Sphaeriacean Clams

(Mollusca: Pelecypoda) of North America. US Government Printing Office, Washington DC, 32 pp.

Burch, J. B. 1975. Freshwater Unionacean Clams (Mollusca: Pelecypoda) of North America. 204 pp.

Burch, J. B. 1982. Freshwater snails (Mollusca: Gastropoda) of North America. Environmental Monitoring and Support
Laboratory, Office of Research and Development, U. S. Environmental Protection Agency, Cincinnati, Ohio, pp. i-vi, 1-

194.
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Clarke, A. H. 1981. The freshwater mollusks of Canada. Ottowa: the National Museums of Canada.

Hanna, G. D. 1966. Introduced mollusks of western North America. Occasional Papers of the California Academy of
Sciences 48. 108 pp.

Henderson, J. 1929. Mollusca of Colorado, Utah, Montana, ldaho, and Wyoming. University of Colorado Studies, Boulder,
13: 65— 223.

Hubendick, B. 1951. Recent Lymnaeidae. Their variation, morphology, taxonomy, nomenclature, and distribution. Kungl.
Svenska Vetensk. Akad. Handl. 3:1 — 223.

Nedeau, E., A. K. Smith, and J. Stone. 2006. Freshwater Mussels of the Pacific Northwest. US Fish & Wildlife Service,
Vancouver, Washington, USA. 45 pp.

Wethington, A. R. 2004. Family Physidae. Purdue University, 18 pp.

Additional Sources of Information on Mollusca

Dillon, R. T. 2006. The Xerces Society Pacific Northwest Taxonomic Workshop. Missoula, Montana May 11-12, 2006 -
Gastropoda.

New Zealand Mudsnails in the Western USA. Maintained by David Richards at Montana State University. Accessed 1
September 2006 at URL: http://www.esg.montana.edu/aim/mollusca/nzms/

Perez, K. E., S. A. Clark, and C. Lydeard. 2004. Showing your shells; a primer to freshwater gastropod identification.
Freshwater gastropod identification workshop manual: 60 pp.
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Annelida

Phylum: Annelida

Standard Effort Level I: Class
Standard Effort Level I1: Oligochaeta and Branchiobdella to class, Hirudinea to genus, Polychaeta to species.
Standard Taxonomic References: Kathman and Brinkhurst (1998), Brinkhurst and Gelder (2001), Klemm (1972), Foster (1972)

Reviewed by:

Annelids are generally identified using Kathman and Brinkhurst (1998) or Brinkhurst and Gelder (2001). Hirudinea can be identified
using Davies and Govedich (2001), Klemm (1972) and Klemm (1995). Polychaetes are best identified using Foster (1972).
Branchiobdella are typically excluded from CSBP bioassessment samples as they are commensals on crayfish (see STE Rules section

3.4.3).
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Annelida
Hirudinea
Arhynchobdellida
Klemm
(1972);
Klemm
Haemopidae/Hirudinidae X X X X X X X X X | (1995)
Klemm
(2972);
Klemm
Erpobdellidae X X X X X X X X X | (1995)
Dina X X
Erpobdella X X X
Mooreobdella X
Rhynchobdelida
Klemm
(2972);
Klemm
Glossiphoniidae X X X X X X X X X | (1995)
| | Helobdella
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Placobdella
Klemm
(1972);
Klemm
Piscicolidae X X X X X X X X X | (1995)
Branchiobdella X X X X X X X X
Polychaeta |
Canalipalpata
Serpulidae
Ficopomatus
Ficopotamus enigmaticus (Fauvel, Foster Fresh and
1922) X X X X X X | (1972) brackish
Sabellidae
Manayunkia
Foster
Manayunkia speciosa Leidy, 1858 X X X X X X (1972)
Palpata
Aciculata
Phylodocida
Nereidae
Lycastoides
Only
known from
a single
mountain
stream in
Foster Sierra
Lycastoides alticola Johnston, 1903 X X X (1972) Laguna.
Neanthes
Foster
Neanthes limnicola (Johnson, 1901) X X X X X X (1972)
Nereis
Nereis succinea Frey & Leuckart, Foster Fresh and
1847 X X X X X X X (1972) brackish
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Namanereis
Native to
Hawai'i,
found in a
pond in
Namanereis hawaiiensis (Johnson, Foster southern
1903) X X X X (1972) CA
Scolecida
Aeolosomatidae
Aeolosoma X X X X X X
Clitellata X X X X X X X X X X
Kathman
and
Brinkhurst
(1998);
Brinkhurst
and
Gelder
Oligochaeta X X X X X X X X X X | (2001)

Literature Cited

Brinkhurst, R. O. and S. R. Gelder. 2001. Annelida: Oligochaeta, including Branchiobdellidae. Ecology and classification
of North American freshwater invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA,

Academic Press: 431-463.

Foster, N. 1972. Biota of Freshwater Ecosystems. Identification Manual No. 4. Freshwater Polychaetes (Annelida) of
North America. US Government Printing Office, Washington DC.
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Kathman, R. D. and R. O. Brinkhurst. 1998. Guide to the freshwater oligochaetes of North America. College Grove,
Tennessee, Aquatic Resources Center.

Klemm, D. 1972. Biota of Freshwater Ecosystems. Identification Manual No. 8. Freshwater Leeches (Annelida: Hirudinea)
of North America. US Government Printing Office, Washington DC.

Klemm, D. 1995. Identification Guide to the Freshwater Leeches (Annelida: Hirudinea) of Florida and other Southern
States. State of Florida, Department of Environmental Protection, Division of Water Facilities, Tallahassee.
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Acari

Acari: Mites
Standard Effort Level 1&I1: Genus (where possible)
Standard Taxonomic Reference: Smith et al. (2001)
Reviewed by:

This section remains relatively unchanged since the previous revision of the STE. The standard text is the chapter in Thorp and Covich
(Smith et al., 2001), which provides keys to mature and immature specimens. Cook (1974) is an excellent source for detailed
illustrations to supplement the newer key. The information in the table below reflects material identified from benthic samples from
California streams (primarily by the ABL and SNARL), and should not be taken as an authoritative list.
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Smith et al. (2001),
Chelicerata X Cook (1974)
Smith et al. (2001),
Arachnida X Cook (1974)
Smith et al. (2001),
Acari X Cook (1974)
Smith et al. (2001),
Anisitsiellidae X Cook (1974)
Smith et al. (2001),
Bandakia X Cook (1974)
Smith et al. (2001),
Utaxatax X Cook (1974)
Smith et al. (2001),
Arrenuridae X Cook (1974)
Smith et al. (2001),
Arrenurus X Cook (1974)
Smith et al. (2001),
Aturidae X Cook (1974)
Smith et al. (2001),
Aturus X Cook (1974)
Smith et al. (2001),
Ljania X Cook (1974)
Woolastookia X Smith et al. (2001),
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Cook (1974)
Smith et al. (2001),
Eylaidae X Cook (1974)
Smith et al. (2001),
Eylais X Cook (1974)
Smith et al. (2001),
Feltriidae X Cook (1974)
Smith et al. (2001),
Feltria X Cook (1974)
Smith et al. (2001),
Frontipodopsidae X Cook (1974)
Smith et al. (2001),
Frontipodopsis X Cook (1974)
Smith et al. (2001),
Hydrodromidae X Cook (1974)
Smith et al. (2001),
Hydrodroma X Cook (1974)
Smith et al. (2001),
Hydrovolzidae X Cook (1974)
Smith et al. (2001),
Hydrovolzia X Cook (1974)
Smith et al. (2001),
Hydryphantidae X Cook (1974)
Smith et al. (2001),
Cyclothyas X Cook (1974)
Smith et al. (2001),
Partunia X Cook (1974)
Smith et al. (2001),
Protzia X Cook (1974)
Smith et al. (2001),
Thyas X Cook (1974)
Smith et al. (2001),
Thyopsoides X Cook (1974)
Smith et al. (2001),
Wandesia X Cook (1974)
Smith et al. (2001),
Hygrobatidae X Cook (1974)

34




Acari

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
g » > o
B a £ © £
S o © =) i 5 = o 2 8
2| 3| 2| E|= sl ||| 2 s
=] = =] < > Q [ S} o) 7} ©
n | O|»n| WL| »n o [ [ J | Ww|[CA|OR|WA|NV]|AZ| m
Smith et al. (2001),
Atractides X Cook (1974)
Smith et al. (2001),
Corticacarus X Cook (1974)
Smith et al. (2001),
Hygrobates X Cook (1974)
Smith et al. (2001),
Lebertiidae X Cook (1974)
Smith et al. (2001),
Estelloxus X Cook (1974)
Smith et al. (2001),
Lebertia X Cook (1974)
Smith et al. (2001),
Scutolebertia X Cook (1974)
Smith et al. (2001),
Limnesiidae X Cook (1974)
Smith et al. (2001),
Limnesia X Cook (1974)
Smith et al. (2001),
Neotyrrellia X Cook (1974)
Smith et al. (2001),
Tyrellia X Cook (1974)
Smith et al. (2001),
Limnocharidae X Cook (1974)
Smith et al. (2001),
Limnochares X Cook (1974)
Smith et al. (2001),
Neolimnochares X Cook (1974)
Smith et al. (2001),
Mideopsidae X Cook (1974)
Smith et al. (2001),
Mideopsis X Cook (1974)
Smith et al. (2001),
Momoniidae X Cook (1974)
Smith et al. (2001),
Momonia X Cook (1974)
Stygomomonia X Smith et al. (2001),
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Cook (1974)
Smith et al. (2001),
Nudomideopsidae X Cook (1974)
Smith et al. (2001),
Nudomideopsis X Cook (1974)
Smith et al. (2001),
Paramideopsis X Cook (1974)
Smith et al. (2001),
Oxidae X Cook (1974)
Smith et al. (2001),
Frontipoda X Cook (1974)
Smith et al. (2001),
Sperchontidae X Cook (1974)
Smith et al. (2001),
Sperchon X Cook (1974)
Smith et al. (2001),
Sperchonopsis X Cook (1974)
Smith et al. (2001),
Torrenticolidae X Cook (1974)
Smith et al. (2001),
Pseudotorrenticola X Cook (1974)
Smith et al. (2001),
Testudacarus X Cook (1974)
Smith et al. (2001),
Torrenticola X Cook (1974)
Smith et al. (2001),
Unionicolidae X Cook (1974)
Smith et al. (2001),
Neumania X Cook (1974)
Smith et al. (2001),
Unionicola X Cook (1974)
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Literature Cited
Cook, D. R. 1974. Water mite genera and subgenera. Memoirs of the American Entomological Institute(21): vii +860.

Smith, I. M., B. P. Smith, D.R. Cook. 2001. Water mites (Hydrachnidia) and other arachnids. Ecology and classification of
North American freshwater invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA,
Academic Press: 551-659.

Additional Sources of Information on Acari

Smith, lan M., Evert E. Lingquist and Valerie Behan-Pelletier. 1998. Mites (Acari) in Smith, I.M., and GG. Scudder, Eds.
Assessment of species diversity in the Montane Cordillera Ecozone. Burlington: Ecological Monitoring and Assessment
Network, 1998. Accessed on-line 6 February 2007 at URL:

http://www.naturewatch.ca/eman/reports/publications/99 montane/mites/intro.html
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Crustacea

Subphylum: Crustacea
Standard Effort Level I. Genus

Standard Effort Level I1: Genus/Species
Standard Taxonomic Reference: Rogers (2005)

Reviewed by:

The Crustacea are best separated using the keys in Rogers (2005) and literature cited therein. Crustaceans are important in
bioassessment: mysids, amphipods and isopods are sensitive to many pollutants and heavy metals, most crayfish and freshwater crabs

are invasive species, and there are several state and federally protected species.

In Napa, Sonoma and Marin counties in California, many streams and rivers are occupied by the California Freshwater Shrimp
(Syncaris pacifica), which is both a state and federally protected species. In temporary pools and streams in the Agate Desert area in

southern Oregon, and California’s Great Central Valley and the southern California coastal counties are five federally protected fairy
shrimp and one federally protected tadpole shrimp. These animals are protected under the state and federal Endangered Species Acts
and the California Environmental Quality Act. Any individual, private company or agency that violates these laws may be subject to
substantial fines, imprisonment, or both.

Literature
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Crustacea
Branchiopoda X
Sarsostraca
Eriksen and
Belk (1999);
Anostraca X Rogers (2002)
Artemina X
Artemiidae X
Artemia X
Eriksen and
Artemia franciscana Kellogg, 1906 X X X X X X X | Belk (1999) Salt lakes
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Reported only
Eriksen and from Mono
Artemia monica Verrill, 1869 X X Belk (1999) Lake
Eriksen and
Branchinecta X X X X X X X | Belk (1999)
Freshwater
layers on salt
Branchinecta campestris Lynch, 1960 X X X X Rogers (2006) lakes
Belk and Temporary
Branchinecta coloradensis Packard, 1874 X X X X X X Rogers (2002) wetlands
Listed under
the Federal
Endangered
Species Act;
Eriksen and Temporary
Branchinecta conservatio Eng et al., 1990 X X Belk (1999) wetlands
Temporary
Branchinecta cornigera Lynch, 1958 X X X wetlands
Belk and Temporary
Branchinecta dissimilis Lynch, 1972 X X X Rogers (2002) wetlands
Temporary
Branchinecta gigas Lynch, 1937 X X X X X wetlands
Branchinecta hiberna Rogers and Fugate, Rogers and Temporary
2001 X X X Fugate (2001) wetlands
Eriksen and Temporary
Branchinecta lindahli Packard, 1883 X X X X X X X | Belk (1999) wetlands
Listed under
the Federal
Endangered
Species Act;
Eriksen and Temporary
Branchinecta longiantenna Eng et al., 1990 X X Belk (1999) wetlands
Listed under
the Federal
Endangered
Eriksen and Species Act;
Branchinecta lynchi Eng et al., 1990 X X X Belk (1999) Temporary
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wetlands
Eriksen and Temporary
Branchinecta mackini Dexter, 1956 X X X X X X | Belk (1999) wetlands
Branchinecta mesovallensis Belk and Eriksen and Temporary
Fugate, 2000 X X Belk (1999) wetlands
Branchinecta oriena Belk and Rogers, Belk and Temporary
2002 X X X Rogers (2002) wetlands
Branchinecta oterosanvinceti Obregon- Temporary
Barboza et al, 2002 X X wetlands
Temporary
Branchinecta packardi Pearse, 1912 X X X wetlands
Listed under
the Federal
Endangered
Species Act;
Branchinecta sandiegonensis Fugate, Eriksen and Temporary
1993 X X X | Belk (1999) wetlands
Temporary
Chirocephalidae X X X X X X wetlands
Temporary
Eubranchipus X X X X X wetlands
Eriksen and
Belk (1999); Hill | Temporary
Eubranchipus bundyi Forbes, 1876 X X X X X et al. (1997) wetlands
Eriksen and
Belk (1999); Hill | Temporary
Eubranchipus oregonus Creaser, 1930 X X X et al. (1997) wetlands
Eriksen and
Belk (1999); Hill | Temporary
Eubranchipus serratus Forbes, 1976 X X X X X et al. (1997) wetlands
Eriksen and Temporary
Linderiella X X Belk (1999) wetlands
Eriksen and Temporary
Linderiella occidentalis (Dodds, 1923) X X Belk (1999) wetlands
Linderiella santarosae Thiery and Fugate, X X Eriksen and Temporary
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1994 Belk (1999) wetlands
Eriksen and Temporary
Streptocephalidae X X X X X X X | Belk (1999) wetlands
Eriksen and Temporary
Streptocephalus X X X X X X X | Belk (1999) wetlands
Eriksen and Temporary
Streptocephalus dorothae Mackin, 1942 X X X X | Belk (1999) wetlands
Eriksen and Temporary
Streptocephalus mackini Moore, 1966 X X X | Belk (1999) wetlands
Eriksen and Temporary
Streptocephalus sealii Ryder, 1879 X X X X X Belk (1999) wetlands
Eriksen and Temporary
Streptocephalus texanus Packard, 1871 X X X X X | Belk (1999) wetlands
Listed under
the Federal
Endangered
Species Act;
Eriksen and Temporary
Streptocephalus wootomi Eng et al., 1990 X X Belk (1999) wetlands
Temporary
Thamnocephalidae X X X X X wetlands
Temporary
Thamnocephalus X X X X X wetlands
Temporary
Thamnocephalus mexicanus Linder, 1941 X X X wetlands
Eriksen and Temporary
Thamnocephalus platyurus Packard, 1877 X X X X X | Belk (1999) wetlands
Temporary
Phylopoda X X X X X X X | Rogers (2005) wetlands
Temporary
wetlands and
temporary
Notostraca X X X X X X X | Rogers (2001) streams
Temporary
wetlands and
temporary
Triopsidae X X X X X | Rogers (2001) streams
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Superorder

Order
Suborder
Family
Genus
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Benthic
Lotic

Lentic

Estuarine

CA | OR

WA

NV

AZ

Baja

Lepidurus

Rogers (2001)

Temporary
wetlands and
temporary
streams

Lepidurus bilobatus Packard, 1883

Rogers (2001)

Temporary
wetlands and
temporary
streams

Lepidurus couesei Packard, 1875

Rogers (2001)

Temporary
wetlands and
temporary
streams

Lepidurus cryptus Rogers, 2001

Rogers (2001)

Temporary
wetlands and
temporary
streams

Lepidurus lemmoni Holmes, 1894

Rogers (2001)

Temporary
wetlands and
temporary
streams

Lepidurus packardi Simon, 1886

Rogers (2001)

Listed under
the Federal
Endangered
Species Act;
temporary
wetlands and
temporary
streams

Triops

Rogers (2005)

Temporary
wetlands

Triops longicaudatus (LeConte, 1846)

Rogers (2005)

Temporary
wetlands

Diplostraca

Rogers (2005)

Temporary
wetlands

Laevicaudata

Martin and Belk
(1988)

Temporary
wetlands

| Lynceidae

Martin and Belk

Temporary
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(1988) wetlands
Martin and Belk | Temporary
Lynceus X X X X X X X [ (1988) wetlands
Martin and Belk | Temporary
Lynceus brachyurus Muller, 1776 X X X X X X X ] (1988) wetlands
Martin and Belk | Temporary
Lynceus brevifrons (Packard, 1877) X X X ] (1988) wetlands
Martin and Belk | Temporary
Lynceus mucronatus (Packard, 1875) X X (1988) wetlands
Wootton and Temporary
Spinicaudata X X X X X X X | Mattox (1958) wetlands
Wootton and Temporary
Cyzicidae X X X X X X X | Mattox (1958) wetlands
Wootton and Temporary
Cyzicus X X X X X X X | Mattox (1958) wetlands
Wootton and Temporary
Eocyzicus X X X X X | Mattox (1958) wetlands
Wootton and Temporary
Eocyzicus digueti (Richard, 1895) X X X X X | Mattox (1958) wetlands
Martin and
Cash-Clark Temporary
Leptestheriidae X X X X X | (1993) wetlands
Martin and
Cash-Clark Temporary
Leptestheria X X X X X ] (1993) wetlands
Martin and
Leptestheria compleximanus (Packard, Cash-Clark Temporary
1877) X X X X X ] (1993) wetlands
Cladocera X X X X X X X X X
Maxillopoda | X [ x I x I x ]I xI x| x]Ix[x][x
Branchiura X X X X X X X X X X | Cressey (1972) [ Parasites
Arguloida X X X X X X X X X X | Cressey (1972) Parasites
Argulidae X X X X X X X X X X | Cressey (1972) [ Parasites
Argulus X X X X X X X X X X | Cressey (1972) | Parasites
Copepoda | X [ x| x] x| x| x] x]x]x]x
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Ostracoda X X X X X X X X X X
Malacostraca X X X X X X X X X X | Rogers (2005)
Eumalacostraca X X X X X X X X X X | Rogers (2005)
Peracarida X X X X X X X X X X | Rogers (2005)
Mysida | x| x| x [ x| x| x] x]x Rogers (2005)
Mysidae X X X X X X X X Rogers (2005)
Acanthomysis X X X X X X X Rogers (2005)
Fresh and
Acanthomysis aspera li, 1964 X X X X X X X Rogers (2005) brackish water
Fresh and
Acanthomysis hwanhaiensis li, 1964 X X X X X Rogers (2005) brackish water
Fukoka and Fresh and
Hyperacanthomysis X X X X X Murano (2000) brackish water
Fukoka and Fresh and
Hyperacanthomysis longirostris (li, 1964) X X X X X Murano (2000) brackish water
Fresh and
Alienacanthomysis X X X X X X X Rogers (2005) brackish water
Alienacanthomysis macropsis (Tattersall, Fresh and
1932 X X X X X X X Rogers (2005) brackish water
Bowman and Fresh and
Deltamysis X X X X X Orsi (1992) brackish water
Deltamysis homquistae Bowman and Orsi, Bowman and Fresh and
1992 X X X X X Orsi (1992) brackish water
Mysis X X X X X X X Rogers (2005)
Neomysis X X X X X X Rogers (2005)
Neomysis kadiakensis Ortmann, 1908 X X X X X X Rogers (2005)
Neomysis mercedis Homes, 1896 X X X X X X Rogers (2005)
Amphipoda X X X X X X X X X X | Rogers (2005)
Terrestrial to
Talitridae X X X X X X X X | Rogers (2005) amphibious
Terrestrial to
Arctitalitus X X X X X X X X | Rogers (2005) amphibious
Terrestrial to
Arctitalitus sylvaticus (Haswell, 1879) X X X X X X X X | Rogers (2005) amphibious
Talitroides X X X X X X X X | Rogers (2005) Terrestrial to
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amphibious
Morino and Terrestrial to
Talitroides alluaudi Chevreux, 1898 X X X X X X X X | Ortal (1993) amphibious
Terrestrial to
Talitroides topitotum Burt, 1934 X X X X X X X X | Rogers (2005) amphibious
Gonzales and
Hyalellidae X X X X X X X X X | Watling (2002)
Gonzales and
Hyalella X X X X X X X X X | Watling (2002)
Bousfield
Haustoridae X X (1958)
Bousfield
Diporeia X X (1958)
Bousfield
Diporeia erythrophthalma (Waldron, 1953) X X (1958)
Crangonyctidae X X X X X X X X | Rogers (2005)
Crangonyx X X X X X X X X | Rogers (2005)
Stygobromus X X X X X X X X | Rogers (2005)
Bousfield and
Holsinger
Stygonyx X X X (1989)
Bousfield and
Stygonyx courtneyi Bousfield and Holsinger
Holsinger, 1989 X X X (1989)
Gammaridae X X X X X X X X X | Rogers (2005)
| Gammarus X X X X X X X X X | Rogers (2005)
Bousfield &
Anisogammaridae X X X X X X Morino (1992)
Bousfield &
Ramellogammarus X X X X X X Morino (1992)
Ramellogammarus californicus Bousfield Bousfield &
and Morino, 1992 X X X X Morino (1992)
Ramellogammarus campestris Bousfield Bousfield & Fresh and
and Morino, 1992 X X X X X Morino (1992) brackish water
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Ramellogammarus columbianus Bousfield Bousfield & Fresh and
and Morino, 1992 X X X X X X X Morino (1992) brackish water
Ramellogammarus littoralis Bousfield and Bousfield & Fresh and
Morino, 1992 X X X X X Morino (1992) brackish water
Ramellogammarus oregonensis Bousfield & Fresh and
(Shoemaker, 1944) X X X X X X X Morino (1992) brackish water
Ramellogammarus ramellus (Weckel, Bousfield & Fresh and
1907) X X X X X X Morino (1992) brackish water
Ramellogammarus setosus Bousfield and Bousfield &
Morino, 1992 X X X X Morino (1992)
Ramellogammarus similimanus (Bousfield, Bousfield &
1961) X X X X Morino (1992)
Ramellogammarus vancouverensis Bousfield & Fresh and
Bousfield, 1979 X X X X X Morino (1992) brackish water
Bousfield & Fresh and
Corophiidae X X X X X X X Hoover (1997) brackish water
Bousfield & Fresh and
Americorophium X X X X X X X Hoover (1997) brackish water
Americorophium spinicorne (Stimpson, Bousfield & Fresh and
1857) X X X X X X X Hoover (1997) brackish water
Americorophium salmonis (Stimpson, Bousfield & Fresh and
1857) X X X X X X Hoover (1997) brackish water
Americorophium stimpsoni (Shoemaker, Bousfield & Fresh and
1941) X X X X X X Hoover (1997) brackish water
Fresh and
Isopoda X X X X X X X X X X | Rogers (2005) brackish water
Fresh and
Flabellifera X X X X X X X Rogers (2005) brackish water
Fresh and
Sphaeromatidae X X X X X X X Rogers (2005) brackish water
Fresh and
Gnorimosphaeroma X X X X X X X Rogers (2005) brackish water
Williams (1970,
Asellota X X X X X X X 1976)
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Williams (1970,
1976); Toft et
Asellidae X X X X X X X al. (2002)
Toft et al.
Asellus X X X X X X (2002)
Magniez and
Toft (2000); Non-native
Toft et al. invasive
Asellus hilgendorfi Bouvallius, 1886 X X X X X X (2002) species
Williams (1970,
Caecidotea X X X X X X X 1972)
Williams (1970,
Caecidotea communis (Say, 1818) X X X X 1972)
Williams (1970,
1972); Bowman
Caecidotea occidentalis (Williams, 1970) X X X X X X (1974)
Williams (1970, | Introduced in
Caecidotea racovitzai (Williams) X X X X X 1972) CA
Caecidotea sequoiae Bowman, 1975 X X X X Bowman (1975)
Caecidotea tomalensis (Harford, 1877) X X X X Bowman (1974)
Lewis et al.
Columbasellus X X X X (2003)
Columbasellus acheron Lewis, Martin and Lewis et al.
Wetzer, 2003 X X X X (2003)
Calasellus X X X X Bowman (1981)
Miller (1933);
Calasellus californicus (Miller, 1933) X X X X Bowman (1981)
Calasellus longus (Bowman, 1981) X X X X Bowman (1981)
Salmasellus X X X X X Lewis (2001)
| Salmasellus howarthi Lewis, 2001 X X X X X Lewis (2001)
Munnidae X X X X Rogers (2005)
Oniscidea X X X X X X X X X | Rogers (2005)
Ligiidae X X X X X X Rogers (2005)
| Ligium X X X Rogers (2005)
Tanaidacea X X X X X X X Rogers (2005) Fresh and
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brackish water
Fresh and
Tanaidae X X X X X X X Rogers (2005) brackish water
Fresh and
Sinelobus X X X X X X X Rogers (2005) brackish water
Fresh and
Sinelobus stanfordi (Richards, 1901) X X X X X X X Rogers (2005) brackish water
Fresh and
Leptochelidae X X X X X X X Rogers (2005) brackish water
Fresh and
Leptochelia X X X X X X X Rogers (2005) brackish water
Fresh and
Leptochelia dubia (Kroyer, 1842) X X X X X X X Rogers (2005) brackish water
Fresh and
Decapoda X X X X X X X X X X | Rogers (2005) brackish water
Atyidae X X X X Rogers (2005)
Martin and
Wicksten
(2004); Rogers
Syncaris X X X X (2005)
Listed under
the Federal
Martin and and California
Wicksten State
(2004); Rogers Endangered
Syncaris pacifica (Holmes, 1895) X X X X (2005) Species Acts
Martin and
Wicksten
(2004); Rogers Possibly
Syncaris pasadenae (Kingsley, 1897) X X X X (2005) extinct
Holthuis (1952);
Jayachandran
(2001); Rogers
Palaemonidae X X X X X X X X X X | (2005)
| Palaemonetes X X X X X X X X X | Holthuis (1952)
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Holthuis (1952);
Palaemonetes kadiakensis Rathbun, 1902 X X X X Rogers (2005)
Palaemonetes paludosus Gibbes, 1850 X X X X X X X X X | Holthuis (1952)
Palaemon X X X X X Holthuis (1952)
Jayachandran
Palaemon macrodactylus Rathbun, 1902 X X X X X (2001)
Jayachandran
(2001); Rogers Fresh and
Exopalaemon X X X X X X X (2005) brackish water
Jayachandran Fresh and
Exopalaemon carinicauda (Holthuis, 1950) X X X (2001) brackish water
Jayachandran
Exopalaemon modestus (Heller, 1862) X X X X X X (2001)
Rigel (1959);
Astacidae X X X X X X X X Rogers (2005)
Rigel (1959);
Pacifastacus X X X X X X X X Rogers (2005)
Rigel (1959);
Pacifastacus connectens (Faxon, 1914) X X X X Rogers (2005)
Rigel (1959);
Pacifastacus fortis (Faxon, 1914) X X X X Rogers (2005)
Rigel (1959);
Pacifastacus gambelii (Girard, 1852) X X X ? X X X Rogers (2005)
Pacifastacus lenisculus klamathensis Rigel (1959);
(Stimpson, 1859) X X X X X X Rogers (2005)
Pacifastacus lenisculus lenisculus (Dana, Rigel (1959);
1852) X X X X X X X X Rogers (2005)
Pacifastacus lenisculus trowbridgii Rigel (1959);
(Stimpson, 1857) X X X X X Rogers (2005)
Rigel (1959);
Pacifastacus nigrescens (Stimpson, 1857) X X X X Rogers (2005) May be extinct
Rigel (1959);
Cambaridae X X X X X X X X X | Rogers (2005)
Rigel (1959);
Orconectes X X X X X X X X X | Rogers (2005)
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Orconectes neglectus neglectus (Faxon, Rigel (1959);
1885) X X X X Rogers (2005)
Rigel (1959);
Orconectes virilis (Hagen, 1870) X X X X X Rogers (2005)
Rigel (1959);
Procambarus X X X X X X X X | Rogers (2005)
Rigel (1959);
Procambarus clarkii (Girard, 1852) X X X X X X X X | Rogers (2005)
Fresh and
Grapsidae X X X X X Rogers (2005) brackish water
Fresh and
Eriocheir X X X X X Rogers (2005) brackish water
Fresh and
Eriocheir sinensis Milne-Edwards, 1854 X X X X X Rogers (2005) brackish water
Panopeidae X X X X Rogers (2005)
Rhithropanopeus X X X X Rogers (2005)
| Rhithropanopeus harrisii (Gould, 1841) X X X X Rogers (2005)
Geothelphusidae X X X X Rogers (2005)
Geothelphusa X X X X Rogers (2005)
| Geothelpusa dehaani (White, 1874) X X X X Rogers (2005)
Ocypodidae X X X Rogers (2005)
Uca X X X Rogers (2005)
| Uca crenulata (Lockington, 1877) X X X Rogers (2005)
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Additional Sources of Information on Crustacea
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Collembola

Collembola: Springtails

Standard Effort Level I: Rejected from benthic datasets
Standard Effort Level I1: Rejected from benthic datasets
Standard Taxonomic Reference: Christiansen and Snider (1996)

Reviewed by:

Collembolans can be identified to genus using the key in Merritt and Cummins (Christiansen and Snider, 1996) or Hilsenhoff (2001).
Collembola live neustonically or near any aquatic or moist habitat including stream and pond margins, intertidal pools, watersoaked
wood and carpet and even in human skin (Altschuler et al., 2004). Collembola are generally rejected from benthic datasets.

Taxonomic Hierarchy | Habitat Distribution Literature Cited Comments
o £
L o =
7 E 2| = S o
< (7] ° ] @ ‘c
@) m 4 a w | CA|[OR|WA|[NV|AZ| o
Christiansen and Snider (1996); Hilsenhoff rejected from benthic
Collembola X X X X X X X X X | (2001) datasets

Literature Cited

Altschuler, D. Z., M. Crutcher, N. Dulceanu, B. A. Cervantes, C. Terinte, L. N. Sorkin. 2004. Collembola (Springtails)
(Arthropoda: Hexapoda: Entognatha) found in scrapings from individuals diagnosed with delusory parasitosis. Journal of

the New York Entomological Society 112(1): 87-95.

Christiansen, K. A. and R. J. Snider. 1996. Aquatic Collembola. An introduction to the aquatic insects of North America,
3rd edition, 862 pp. R. W. Merritt and K. W. Cummins. Dubuque, lowa, Kendall/Hunt Publishing Company: 113-125.

Hilsenhoff, W. L. 2001. Diversity and classification of insects and Collembola. Ecology and classification of North
American freshwater invertebrates, second edition, xvi + 1056 pp. J. H. Thorp and A. P. Covich. San Diego, CA,
Academic Press: 661-731.
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Ephemeroptera: Mayflies
Standard Effort Level I. Genus
Standard Effort Level I1: Species (where possible)

Standard Taxonomic Reference: Edmunds and Waltz (1996)

Reviewed by: Joseph Slusark

Nymphs can be identified to genus using the key in Merritt and Cummins (Edmunds and Waltz, 1996). Considerable reorganization of
the baetid genera has taken place since the key was published (Lugo-Ortiz and McCafferty, 1998). A mayfly workshop was given by
the Northwest Biological Assessment Workgroup in 2005. The manual created by Jacobus and Randolph (2005) serves as a very
useful supplementary text with numerous provisional keys and unpublished distributional and habitat information for western
mayflies. There are two useful websites on Ephemeroptera: Mayfly Central, hosted by Purdue University, maintains the Mayflies of
North America checklist and has distributional information, and; Ephemeroptera Galactica, hosted by the Museum Collections of
Aquatic Entomology at Florida A&M University, has a bibliography that offers many mayfly paper PDFs.

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
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Edmunds and
Ephemeroptera X X X X X X X X X | Waltz (1996) for keys to families and genera
Ameletidae X X X X X ? X
Not all species described as
nymphs -- best to leave
Ameletus X X X Zloty (1996) identifications at Ameletus sp.
Ametropodidae X X X X X
nymphs for both North
Allen and American species are known
Edmunds (1976); | and keyed in Allen and
Ametropus X X X X X McCafferty (2001) | Edmunds (1976)
| Ametropus ammophilus Allen and Edmunds, 1976 X X X X X
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The key in Merritt and Cummins
works for most of the baetid
Edmunds and genera, except for the Baetis
Waltz (1996); complex. Lugo-Ortiz and
Lugo-Ortiz and McCafferty (1998) will separate
McCafferty these genera. Morihara and
(1998); Morihara McCafferty (1979) is still useful
and McCafferty because it contains good
Baetidae X X (1979) descriptions.
Jacobus and
Acentrella X X McCafferty (2006)
Jacobus and
Acentrella insignificans (McDunnough, 1926) X X X X X X McCafferty (2006)
Jacobus and
Acentrella turbida (McDunnough, 1924) X X ? X X McCafferty (2006)
Acerpenna X X X
Occurs in warm water streams;
Meyer and Tuolumne River in CA Central
Apobaetis X X X McCafferty (2004) | Valley
Occurs in warm water streams;
Meyer and Tuolumne River in CA Central
Apobaetis etowah (Traver, 1935) X X X McCafferty (2004) | Valley
Wiersema et al.
(2004); Morihara
and McCafferty The nymphs for several species
Baetis X X X X X X X (1979) remain undescribed.
Baetis adonis Traver, 1935 X X ?
Baetis alius Day, 1954 X X X X
Baetis bicaudatus Dodds, 1923 X X X X X
Baetis caurinus Edmunds and Allen, 1957 X X X nymph stage unknown
Baetis diablus Day, 1954 X X X nymph stage unknown
Baetis flavistriga McDunnough, 1921 X X ?
Baetis magnus McCafferty and Waltz, 1986 X X ? X
Baetis notos Allen and Murvosh, 1987 X X X
Baetis palisadi Mayo, 1952 X X X nymph stage unknown
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Lentic

Estuarine

CA

OR

WA

NV

AZ

Baja

Baetis parallelus Banks, 1924

nymph stage unknown

Baetis piscatoris Traver, 1935

nymph stage unknown

Baetis tricaudatus Dodds, 1923

X [X|X|Benthic
XX [X]Lotic

x

Baetodes

Cohen and Allen
(1978);
McCafferty and
Provonsha (1993)

Baetodes alleni McCafferty and Provonsha, 1993

Cohen and Allen
(1978);
McCafferty and
Provonsha (1993)

Baetodes arizonensis Koss, 1972

Cohen and Allen
(1978);
McCafferty and
Provonsha
(1993); Koss
(1972)

Baetodes bibranchius McCafferty and Provonsha,
1993

Cohen and Allen
(1978);
McCafferty and
Provonsha (1993)

Baetodes edmundsi Koss, 1972

Cohen and Allen
(2978);
McCafferty and
Provonsha
(1993); Koss
(1972)

Callibaetis

No published nymph key to
species

Camelobaetidius

Lugo-Ortiz and
McCafferty
(1995);
McCafferty and
Randolph (2000)

Camelobaetidius kickapoo McCafferty, 2000

Lugo-Ortiz and
McCafferty
(1995);
McCafferty and
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Randolph (2000)
Lugo-Ortiz and
McCafferty
(1995);
Camelobaetidius mexicanus (Traver and Edmunds, McCafferty and
1968) X X X Randolph (2000)
Lugo-Ortiz and
McCafferty
(1995);
Camelobaetidius musseri (Traver and Edmunds, McCafferty and
1968) X X X Randolph (2000)
Lugo-Ortiz and
McCafferty
(1995);
Camelobaetidius warreni (Traver and Edmunds, McCafferty and widespread species; C. similis
1968) X X X Randolph (2000) is considered to be a synonym
No published nymph key to
Centroptilum X X X X X species
Centroptilum asperatum Traver, 1935 X nymph stage unknown
Centroptilum bifurcatum McDunnough, 1924 X
Centroptilum conturbatum McDunnough, 1929 X
Centroptilum convexum Ide, 1930 X nymph undescribed
Centroptilum elsa Traver, 1935 X X
Centroptilum oreophilum Edmunds, 1954 X nymph stage unknown
Centroptilum selanderorum Edmunds, 1954 X
Waltz and This key includes nymphs of all
Cloeodes X X X X McCafferty (1987) | three southwestern species
Morihara and only one North American
Diphetor X X X X X McCafferty (1979) | species
Morihara and only one North American
Diphetor hageni (Eaton, 1885) X X X X X McCafferty (1979) | species
Fallceon X X X X X
| Fallceon eatoni (Kimmins, 1934) X X X McCafferty (2006)
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Morihara and
Fallceon quilleri (Dodds, 1923) X X X X McCafferty (1979) [ only known species in CA
only one species known in the
Paracloeodes X X X west
only one species known in the
Paracloeodes minutus (Daggy, 1945) X X X west
Lugo-Ortiz and
Plauditus X X ? X McCafferty (1998)
Lugo-Ortiz and
Plauditus punctiventris (McDunnough, 1923) X X ? X McCafferty (1998)
No published nymph key to
Procloeon X X X species
| Procloeon venosum (Traver, 1935) X X X X nymph stage unknown
McCafferty and
Waltz (1995)
Lugo-Ortiz et al.
Pseudocloeon X X X X (1999) Species formerly in Labiobaetis
McCafferty and
Waltz (1995)
Lugo-Ortiz et al.
Pseudocloeon apache (McCafferty & Waltz, 1995) X X ? X (1999)
McCafferty and
Waltz (1995)
Lugo-Ortiz et al.
Pseudocloeon propinguum (Walsh, 1863) X X X (1999)
Pescador and
Baetiscidae X X Berner (1981)
Baumann and
Baetisca X X X Kondratieff (2000)
| Baetisca columbiana Edmunds, 1960 X X X
Other genera are possible in
the Southwest; revision of the
family underway by Sun and
Caenidae X X McCafferty
Mature nymphs may be
Caenis X X Provonsha (1990) | identified to species
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Caenis amica Hagen, 1861 X X X X X Provonsha (1990)
Caenis bajaensis Allen and Murvosh, 1983 X X X X | Provonsha (1990)
Caenis latipennis Banks, 1907 X X X X X Provonsha (1990)
Caenis punctata McDunnough, 1931 X Provonsha (1990)
Caenis tardata McDunnough, 1931 X
Family undergoing revision;
expect changes in the near
Ephemerellidae X X X X future
Allen and
Attenella X X Edmunds (1961a)
Allen and
Attenella attenuata (McDunnough, 1925) X X X Edmunds (1961a)
Allen and
Attenella delantala (Mayo, 1952) X X X X X Edmunds (1961a)
Allen and
Attenella margarita (Needham, 1927) X X X X Edmunds (1961a)
Allen and
Attenella soquele (Day, 1954) X X X X X Edmunds (1961a)
Allen and
Caudatella X X X X Edmunds (1961b)
Allen and
Caudatella edmundsi (Allen, 1959) X X X Edmunds (1961b)
Allen and
Caudatella heterocaudata (McDunnough, 1929) X X X X Edmunds (1961b)
Allen and Caudatella cascadia (Allen and
Caudatella hystrix (Traver, 1934) X X X X X Edmunds (1961b) | Edmunds) now a synonym
Allen and
Caudatella jacobi (McDunnough, 1939) X X X Edmunds (1961b)
Allen and
Drunella X X X X X X X X | Edmunds (1962)
Allen and
Drunella coloradensis (Dodds, 1923) X X X X X X X X | Edmunds (1962)
Allen and
Drunella doddsii (Needham, 1927) X X X X X X Edmunds (1962)
Allen and
Drunella flavilinea (McDunnough, 1926) X X X X X X | Edmunds (1962)
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Drunella grandis (Eaton, 1884)

x

X

Allen and
Edmunds (1962)

Drunella pelosa (Mayo, 1951)

Allen and
Edmunds (1962)

Drunella spinifera (Needham, 1927)

Allen and
Edmunds (1962)

Ephemerella

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Ephemerella and Serratella are
incompletely separable; easier
to key directly to species

Ephemerella aurivillii (Bengtsson, 1908)

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Ephemerella dorothea Needham, 1908)

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Ephemerella inermis Eaton
recently synonymized with E.
dorothea

Ephemerella excrucians Walsh, 1862

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Ephemerella infrequens
McDunnough recently
synonymized with E. excrucians

Ephemerella maculata Traver, 1934

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Ephemerella verruca Allen and Edmunds, 1965

Allen and
Edmunds (1965);
Jacobus and
McCafferty (2003)

Eurylophella

Allen and
Edmunds (1963a)

Eurylophella lodi (Mayo, 1952)

Allen and
Edmunds (1963a)

Serratella

Allen and
Edmunds (1963b)

Ephemerella and Serratella are
incompletely separable; easier
to key directly to species
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Allen and
Serratella levis (Day, 1954) X X X Edmunds (1963b)
Allen and
Serratella micheneri (Traver, 1934) X X X X X X X | Edmunds (1963b)
Allen and
Serratella teresa (Traver, 1934) X X X X X Edmunds (1963b)
Allen and
Serratella tibialis (McDunnough, 1924) X X X X X X X Edmunds (1963b)
Allen and
Serratella velmae (Allen and Edmunds, 1963) X X X X Edmunds (1963b)
Allen and
Timpanoga X X X X X X Edmunds (1959)
Allen and Two dubious subspecies
Timpanoga hecuba (Eaton, 1884) X X X X X X Edmunds (1959) recognized
Ephemeridae X X X X X McCafferty (1975)
Ephemera X X McCafferty (1975)
| Ephemera simulans Walker, 1853 X X McCafferty (1975)
Hexagenia X X X X X McCafferty (1975)
Hexagenia bilineata (Say, 1824) X X McCafferty (1975)
Hexagenia limbata (Serville, 1829) X X X X X McCalfferty (1975)
Family currently undergoing
Heptageniidae X X major revision
nymphs cannot be identified to
Cinygma X X X X X species at present
nymphs cannot be identified to
Cinygmula X X X X X species at present
McCafferty
(2004); Bednarik mature nymphs may be
and Edmunds separated using labral
Ecdyonurus X X X (1980) characters
McCafferty
(2004); Bednarik
and Edmunds species formerly in Heptagenia,
Ecdyonurus criddlei (McDunnough, 1927) X X ? X X X X (1980) then Nixe
McCafferty species formerly in Heptagenia,
Ecdyonurus simplicoides (McDunnough, 1924) X X ? X X (2004); Bednarik then Nixe
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and Edmunds
(1980)
The key in Edmunds and Allen
(1964) includes only species
found in the Rocky Mts. The
nymph stage is unknown for
Epeorus X X X X X X X X several western species.
nymphs cannot be reliably
Heptagenia X X X separated at present
nymphs cannot be reliably
Ironodes X X X X X separated at present
immature
Leucrocuta/Nixe/Ecdyonurus
Leucrocuta X X ? X difficult to separate
| Leucrocuta jewetti (Allen, 1966) X X X
Wang and formerly a subgenus of
Mccaffertium X X X McCafferty (2004) | Stenonema
Bednarik and
McCafferty
(1979); Wang and
Mccaffertium terminatum (Walsh, 1862) X X X McCafferty (2004)
immature
Leucrocuta/Nixe/Ecdyonurus
Nixe X X X X difficult to separate
nymph not described for this
Nixe kennedyi (McDunnough, 1924) X X X X McCafferty (2004) | species
nymphs cannot be reliably
Rhithrogena X X X X X X X X separated at present
Isonychiidae X X X X X
Although distribution is useful
for identifying Isonychia in the
West, reliable species
Isonychia X X X X X identifications require rearing
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Benthic
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Estuarine

CA | OR

WA

NV

AZ

Baja

Leptohyphidae

Wiersema and
McCafferty
(2000); Allen
(1978)

several new genera were
erected in Wiersema and
McCafferty (2000) but no
species key to nymphs was
included

Asioplax

Wiersema and
McCafferty
(2000); Allen
(1978)

an unassociated species has
been taken in CA

Homoleptohyphes

Wiersema and
McCafferty
(2000); Allen
(1978)

Homoleptohyphes dimorphus (Allen, 1967)

Wiersema and
McCafferty
(2000); Allen
(1978)

Homoleptohyphes mirus (Allen, 1967)

Wiersema and
McCafferty
(2000); Allen
(1978)

Homoleptohyphes quercus (Kilgore and Allen, 1973)

Wiersema and
McCafferty
(2000); Allen
(1978)

Leptohyphes

Wiersema and
McCafferty
(2000); Allen
(1978)

Leptohyphes zalope Traver, 1958

Wiersema and
McCafferty
(2000); Allen
(1978)

Tricoryhyphes

Wiersema and
McCafferty
(2000); Allen
(1978)
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Wiersema and
McCafferty
(2000); Allen
Tricoryhyphes condylus (Allen, 1967) X X X (1978)
Wiersema and
McCafferty
(2000); Allen
Tricorythodes X X X X X ] (1978)
Wiersema and
McCafferty
(2000); Allen
Tricorythodes explicatus (Eaton, 1892) X X X X | (1978)
Wiersema and
McCafferty
(2000); Allen
Tricorythodes minutus Traver, 1935 X X X X X X X (1978)
Wiersema and
McCafferty
(2000); Allen
Vaccupernius X X X (1978)
Wiersema and
McCafferty
(2000); Allen
Vaccupernius packeri (Allen, 1967) X X X (1978)
Leptophlebiidae X X
Choroterpes X X X X X X X | McCafferty (1992)
Leptophlebia X X X X X X Burian (2000)
Leptophlebia cupida (Say, 1823) X X Burian (2000)
Leptophlebia pacifica (McDunnough, 1933) X X Burian (2000)
Neochoroterpes X X Henry (1993)
| Neochoroterpes kossi (Allen, 1974) X X Henry (1993)
Most species undescribed as
nymphs; best to leave at genus.
See Edmunds and McCafferty
(1996) for discussion of species
Paraleptophlebia X X X with tusks.
Thraulodes X X X Traver and
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Edmunds (1967)
Traver and
Thraulodes brunneus Koss, 1966 X X X Edmunds (1967)
Traver and
Thraulodes gonzalesi Traver and Edmunds, 1967 X X X Edmunds (1967)
Thraulodes tenulineus Lugo-Ortiz and McCafferty, Traver and
1996 X X X Edmunds (1967)
Traverella X X X X X Allen (1973)
| Traverella albertana (McDunnough, 1931) X X X X X Allen (1973)
Edmunds et al.
Oligoneuriidae X X (1958)
Edmunds et al.
Lachlania X X (1958)
Edmunds et al.
Lachlania saskatchewanensis Ide, 1941 X X (1958)
Polymitarcyidae X X X X McCafferty (1975)
Ephoron X X X X McCafferty (1975)
| Ephoron album (Say, 1824) X X X X McCafferty (1975)
Siphlonuridae X X
Edmundius X X X
| Edmundius agilis Day 1953 X X X
Parameletus X X X
| Parameletus columbiae McDunnough, 1938 X X X
Siphlonurus X X
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Odonata

Odonata: Damselflies and Dragonflies
Standard Effort Level I. Genus
Standard Effort Level I1: Species (where possible)

Standard Taxonomic Reference(s): Westfall and May (1996), Needham, Westfall and May (2000)

Reviewed by: Rosser W. Garrison, Andrew Rehn

Keys to families and genera are given in the odonate chapter of Merritt and Cummins (Westfall and Tennessen, 1996). Updated keys,
species keys to adults and immatures are given for damselflies in Westfall and May (1996) and dragonflies in Needham, Westfall and
May (2000). See Rehn (2000) for more detailed ecological and distributional information on Californian odonates. Kennedy (1917)

and Paulson and Garrison (1977) provided considerable distributional information for the Pacific Coast region.
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Odonata X X X X X X X X X
Has keys for all
Westfall and May damselflies found in the
Zygoptera X X X X X X X X X | (1996) region
Westfall and May
Calopterygidae X X X X X X X X | (1996)
Westfall and May
Calopteryx X X X X X (1996)
Relatively intolerant of
Westfall and May pollution; rare in
Calopteryx aequabilis Say, 1839 X X X X X (1996) Northern CA
Westfall and May
Hetaerina X X X X X X | (1996)
Westfall and May Relatively intolerant of
Hetaerina americana (Fabricius, 1798) X X X X X X | (1996) pollution
Westfall and May
Hetaerina vulnerata Hagen in Selys, 1853 X X X (1996)
Westfall and May
Coenagrionidae X X (1996)
Westfall and May
Amphiagrion X X X X X X X X X | (1996)
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Westfall and May
Amphiagrion abbreviatum (Selys, 1876) X X X X X X X X X | (1996)
Westfall and May
Apanisagrion X X (1996)
Westfall and May
Apanisagrion lais (Brauer, 1876) X X (1996)
Westfall and May
Argia X X X X X X X X | (1996)
Westfall and May
Argia agrioides Calvert, 1895 X X X X X X | (1996)
Westfall and May prefers seeps and
Argia alberta Kennedy, 1918 X X X X X X (1996) springs
Westfall and May
Argia emma Kennedy, 1915 X X X X X X (1996)
Westfall and May
Argia fumipennis (Burmeister, 1839) X X (1996)
Westfall and May
Argia hinei Kennedy, 1918 X X X X X X | (1996)
Westfall and May
Argia immunda (Hagen, 1861) X X X X X (1996)
Westfall and May
Argia lacrimans (Hagen, 1861) X X (1996)
Westfall and May
Argia lugens (Hagen, 1861) X X X X X X | (1996)
Westfall and May
Argia moesta (Hagen, 1861) X X X X X X | (1996)
Westfall and May
Argia munda Calvert, 1902 X X (1996)
Westfall and May
Argia nahuana Calvert, 1902 X X X X X X X | (1996)
Westfall and May
Argia oenea Hagen in Selys, 1865 X X X | (1996)
Westfall and May
Argia pallens Calvert, 1902 X X (1996)
Westfall and May
Argia pima Garrison, 1994 X X (1996)
Argia plana Calvert, 1902 X X Westfall and May
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(1996)
Westfall and May
Argia sabino Garrison, 1994 X X (1996)
Westfall and May
Argia sedula (Hagen, 1861) X X X X X X (1996)
Westfall and May
Argia tarascana Calvert, 1902 X X (1996)
Westfall and May
Argia tezpi Calvert, 1902 X X X | (1996)
Westfall and May
Argia tonto Calvert, 1902 X X (1996)
Westfall and May
Argia translata Hagen in Selys, 1865 X X X (1996)
Westfall and May
Argia vivida Hagen in Selys, 1865 X X X X X X X X | (1996)
Westfall and May
Coenagrion X X X X X X X (1996)
Uncommon in northern
Sierra lakes and bogs;
nymphs hard to
Westfall and May distinguish from
Coenagrion resolutum (Hagen in Selys, 1876) X X X X X X X (1996) Enallagma sp.
Westfall and May some specimens
Coenagrion/Enallagma X X (1996) incompletely separable
Westfall and May
Enallagma X X X X X X X X X | (1996)
Westfall and May
Enallagma anna Williamson, 1900 X X X X X X (1996)
Westfall and May
Enallagma basidens Calvert, 1902 X X X X (1996)
Westfall and May
Enallagma boreale (Selys, 1875) X X X X X X X (1996)
Westfall and May
Enallagma carunculatum Morse, 1895 X X X X X X X X X | (1996)
Westfall and May
Enallagma civile (Hagen, 1861) X X X X X X X | (1996)
Enallagma clausum Morse, 1895 X X X X X X X Westfall and May
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(1996)
Westfall and May
Enallagma cyathigerum (Charpentier, 1840) X X X X X X X X | (1996)
Westfall and May
Enallagma ebrium (Hagen, 1861) X X (1996)
Westfall and May
Enallagma eiseni Calvert, 1895 X X | (1996)
Westfall and May
Enallagma novaehispaniae Calvert, 1902 X X | (1996)
Westfall and May
Enallagma praevarum (Hagen, 1861) X X X X X X X | (1996)
Westfall and May
Enallagma semicirculare Selys, 1876 X X (1996)
Westfall and May
Hesperagrion X X (1996)
Westfall and May
Hesperagrion heterodoxum (Selys, 1868) X X (1996)
Westfall and May
Ischnura X X X X X X X X X | (1996)
Westfall and May
Ischnura barberi Currie, 1903 X X X X X (1996)
Westfall and May
Ischnura cervula Selys, 1876 X X X X X X X X X | (1996)
Westfall and May
Ischnura damula Calvert, 1902 X X (1996)
Westfall and May
Ischnura demorsa (Hagen, 1861) X X (1996)
Westfall and May
Ischnura denticollis (Burmeister, 1839) X X X X X X | (1996)
Westfall and May
Ischnura erratica Calvert, 1895 X X X X X (1996)
Westfall and May
Ischnura gemina (Kennedy, 1917) X X X (1996) CA endemic
Westfall and May
Ischnura hastata (Say, 1839) X X X X X (1996)
Westfall and May
Ischnura perparva McLachlan in Selys, 1876 X X X X X X X X (1996)
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Westfall and May
(1996)

X
X
X
X
X

Ischnura ramburii (Selys, 1842)

Nehalennia

Westfall and May
(1996)

Nehalennia irene (Hagen, 1861)

Westfall and May
(1996)

Westfall and May

Telebasis (1996)
Telebasis incolumis Williamson and Williamson, Westfall and May
1930 (1996)

Telebasis salva (Hagen, 1861)

Westfall and May
(1996)

Widespread but
uncommon at low to
middle elevations

Zoniagrion

Westfall and May
(1996)

Zoniagrion exclamationis (Selys, 1876)

Westfall and May
(1996)

Monotypic; CA endemic

idae

Westfall and May
(1996)

Westfall and May

Archilestes (1996)
Westfall and May
Archilestes californica McLachlan, 1895 (1996)

Archilestes grandis (Rambur, 1842)

Westfall and May
(1996)

Lestes

Westfall and May
(1996)

Lestes alacer Hagen, 1861

Westfall and May
(1996)

Lestes congener Hagen, 1861

Westfall and May
(1996)

Lestes disjunctus Selys, 1862

Westfall and May
(1996)

Lestes disjunctus
disjunctus Selys

Lestes dryas Kirby, 1890

Westfall and May
(1996)

Lestes stultus Hagen, 1861

Westfall and May
(1996)
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Taxonomic Hierarchy

Habitat

Distribution

Literature Cited

Comments

Order
Suborder
Family

Genus

Species

Benthic
Lotic

Lentic

Estuarine

CA

OR

WA

NV

AZ

Baja

Lestes unguiculatus Hagen, 1861

X

X

Westfall and May
(1996)

Plat

stictidae

Westfall and May
(1996); Hoekstra
and Garrison
(1999)

very restricted locality

Palaemnema

Westfall and May
(1996); Hoekstra
and Garrison
(1999)

very restricted locality

Palaemnema domina Calvert, 1905

Westfall and May
(1996); Hoekstra
and Garrison
(1999)

very restricted locality

Anisoptera

Needham, Westfall
and May (2000)

Has keys for all
dragonflies found in the
region

Aeshnidae

Needham, Westfall
and May (2000)

Aeshna

Needham, Westfall
and May (2000)

Even late instar larvae
are difficult to distinguish
and should be left at
genus

Aeshna californica Calvert, 1895

Needham, Westfall
and May (2000)

Aeshna canadensis Walker, 1908

Needham, Westfall
and May (2000)

Aeshna constricta Say, 1839

Needham, Westfall
and May (2000)

Aeshna dugesi Calvert, 1905

Needham, Westfall
and May (2000)

Aeshna eremita Scudder, 1866

Needham, Westfall
and May (2000)

Aeshna interrupta Walker, 1908

Needham, Westfall
and May (2000)

A. interrupta interna
Walker, 1912
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Needham, Westfall
Aeshna juncea (Linnaeus, 1758) X X X and May (2000)
Needham, Westfall
Aeshna multicolor Hagen, 1861 X X X X X X X X and May (2000)
Needham, Westfall
Aeshna palmata Hagen, 1856 X X X X X X X X and May (2000)
Needham, Westfall
Aeshna persephone Donnelly, 1961 X X and May (2000)
Needham, Westfall
Aeshna psillus Calvert, 1918 X X and May (2000)
Needham, Westfall
Aeshna subarctica Walker, 1908 X X X and May (2000)
Needham, Westfall
Aeshna tuberculifera Walker, 1908 X X and May (2000)
Needham, Westfall
Aeshna walkeri Kennedy, 1917 X X X X X | and May (2000)
Needham, Westfall
Anax X X X X X X X X X | and May (2000)
Needham, Westfall
Anax junius (Drury, 1773) X X X X X X X X X | and May (2000)
Needham, Westfall
Anax walsinghami McLachlan, 1882 X X X X X X | and May (2000)
Needham, Westfall
Oplonaeshna X X X and May (2000)
Only one CA record from
Needham, Westfall | Water Canyon in Inyo
Oplonaeshna armata (Hagen, 1861) X X X and May (2000) County
Needham, Westfall
Remartinia X X and May (2000)
Needham, Westfall
Remartinia luteipennis (Burmeister, 1839) X X and May (2000)
Needham, Westfall
Cordulegastridae X X X X X X X and May (2000)
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Needham, Westfall
Cordulegaster X X X X X X X and May (2000)
Needham, Westfall
Cordulegaster diadema Selys, 1868 X X and May (2000)
Needham, Westfall
Cordulegaster dorsalis (Hagen in Selys, 1858) X X X X X and May (2000)
Corduliids unlikely in
Needham, Westfall | samples collected by
Corduliidae X X X X X X X and May (2000) CSBP
Needham, Westfall
Cordulia X X X X X X and May (2000)
Northern CA ponds and
Needham, Westfall | lakes at higher
Cordulia shurtleffii Scudder, 1861 X X X X X X and May (2000) elevations
Needham, Westfall
Epitheca X X X X X X and May (2000)
Lakes and slower
Needham, Westfall | sections of Northern CA
Epitheca canis (McLachlan, 1886) X X X X X X and May (2000) streasm
Needham, Westfall | as Tetragoneuria in
Epitheca spinigera (Selys, 1871) X X X X and May (2000) some lists
boggy marshes and
lakes at higher elevation
Needham, Westfall | in Northern CA;
Somatochlora X X X X X X and May (2000) uncommon
Needham, Westfall
Somatochlora albicincta (Burmeister, 1839) X X X X and May (2000)
Needham, Westfall
Somatochlora minor Calvert, 1898 X X X and May (2000)
Needham, Westfall
Somatochlora semicircularis (Selys, 1871) X X X X X and May (2000)
Needham, Westfall
Gomphidae X X X X X X X X X | and May (2000)
Needham, Westfall
Erpetogomphus X X X X X X X | and May (2000)
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Needham, Westfall
Erpetogomphus compositus Hagen in Selys, 1858 X X X X X X X X | and May (2000)
Needham, Westfall
Erpetogomphus crotalinus (Hagen in Selys, 1854) X X and May (2000)
Needham, Westfall
Erpetogomphus designatus Hagen in Selys, 1858 X X X and May (2000)
Needham, Westfall
Erpetogomphus lampropeltis Kennedy, 1918 X X X and May (2000)
Needham, Westfall
Gomphus X X X X X X X and May (2000)
Needham, Westfall
Gomphus graslinellus Walsh, 1862 X X and May (2000)
Needham, Westfall | Northern CA streams;
Gomphus kurilis (Hagen in Selys, 1858) X X X X X X X and May (2000) rarely in lakes
Needham, Westfall
Gomphus lynnae Paulson, 1983 X X X and May (2000)
Needham, Westfall
Octogomphus X X X X X X | and May (2000)
Needham, Westfall
Octogomphus specularis Hagen, 1859 X X X X X X | and May (2000) Monotypic
Needham, Westfall
Ophiogomphus X X X X X X X and May (2000)
Needham, Westfall
Ophiogomphus arizonicus Kennedy, 1917 X X and May (2000)
Needham, Westfall
Ophiogomphus bison Selys, 1873 X X X X X and May (2000)
Needham, Westfall
Ophiogomphus morrisoni Selys, 1879 X X X X X and May (2000)
Needham, Westfall
Ophiogomphus occidentis Hagen, 1883 X X X X X X and May (2000)
Needham, Westfall
Ophiogomphus severus Hagen, 1874) X X X X X and May (2000)
Needham, Westfall
Progomphus X X X X X and May (2000)
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Needham, Westfall
Progomphus borealis McLachlan in Selys, 1873 X X X X X and May (2000)
Needham, Westfall
Stylurus X X X X X X X and May (2000)
Needham, Westfall
Stylurus intricatus (Hagen in Selys, 1858) X X X X X and May (2000)
Needham, Westfall
Stylurus olivaceus (Selys, 1873) X X X X X X X and May (2000)
Needham, Westfall
Stylurus plagiatus (Selys, 1854) X X X X and May (2000)
Needham, Westfall
Libellulidae X X and May (2000)
Needham, Westfall
Brachymesia X X X X and May (2000)
Needham, Westfall | Southern California
Brachymesia furcata (Hagen, 1861) X X X X and May (2000) ponds
Needham, Westfall
Brachymesia gravida (Calvert, 1890) X X and May (2000)
Needham, Westfall
Brechmorhoga X X X X and May (2000)
Deep crenulations in
labial palps make this
Needham, Westfall | key to Cordullidae in
Brechmorhoga mendax (Hagen, 1861) X X X X and May (2000) Merritt and Cummins
Needham, Westfall | stray only? Not a
Brechmorhoga pertinax (Hagen, 1861) X X and May (2000) breeding population
Needham, Westfall
Dythemis X X X | and May (2000)
Needham, Westfall
Dythemis fugax Hagen, 1861 X X and May (2000)
Needham, Westfall
Dythemis nigrescens Calvert, 1899 X X X | and May (2000)
Needham, Westfall
Dythemis velox Hagen, 1861 X X and May (2000)
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Needham, Westfall
Erythemis X X X X X X and May (2000)
Needham, Westfall
Erythemis collacata (Hagen, 1861) X X X X X X and May (2000)
Needham, Westfall
Erythemis simplicicollis (Say, 1839) X X and May (2000)
Needham, Westfall
Erythemis vesiculosa (Fabricius, 1775) X X and May (2000)
Needham, Westfall
Erythrodiplax X ? X X | and May (2000)
Needham, Westfall
Erythrodiplax basifusca (Calvert, 1895) X X X | and May (2000)
Needham, Westfall
Erythrodiplax funerea (Hagen, 1861) X ? X and May (2000)
Needham, Westfall
Ladona X X X X X and May (2000)
Needham, Westfall
Ladona julia (Uhler, 1857) X X X X X and May (2000)
Needham, Westfall
Leucorrhinia X X X X X X and May (2000)
Needham, Westfall
Leucorrhinia borealis Hagen, 1890 X X and May (2000)
Needham, Westfall
Leucorrhinia glacialis Hagen, 1890 X X X X X X and May (2000)
Needham, Westfall
Leucorrhinia hudsonica (Selys, 1850) X X X X X X and May (2000)
Needham, Westfall
Leucorrhinia intacta (Hagen, 1861) X X X X X X and May (2000)
Needham, Westfall
Leucorrhinia proxima Calvert, 1890 X X X X and May (2000)
Needham, Westfall
Libellula X X X X X X X X X | and May (2000)
Needham, Westfall | restricted to seeps and
Libellula comanche Calvert, 1861 X X X X X X and May (2000) springs
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Needham, Westfall | restricted to seeps and
Libellula composita (Hagen, 1873) X X X X X X and May (2000) springs
Needham, Westfall | restricted to seeps and
Libellula croceipennis Selys, 1868 X X X X and May (2000) springs
Needham, Westfall
Libellula forensis Hagen, 1861 X X X X X X X and May (2000)
Needham, Westfall
Libellula luctuosa Burmeister, 1839 X X X X X and May (2000)
Needham, Westfall | prefers seeps and
Libellula nodisticta Hagen, 1861 X X X X X X and May (2000) springs
Needham, Westfall
Libellula pulchella Drury, 1773 X X X X X X X and May (2000)
Needham, Westfall
Libellula quadrimaculata Linnaeus, 1758 X X X X X X X and May (2000)
Needham, Westfall
Libellula saturata Uhler, 1857 X X X X X X X X | and May (2000)
Needham, Westfall
Macrodiplax X X X X X | and May (2000)
Needham, Westfall | desert spring-fed
Macrodiplax balteata (Hagen, 1861) X X X X X | and May (2000) marshes
Needham, Westfall
Macrothemis X X and May (2000)
Needham, Westfall
Macrothemis inacuta Calvert, 1898 X X and May (2000)
Needham, Westfall
Orthemis X X X X X and May (2000)
Orthemis discolor (Burmeister, 1839) X X X
Needham, Westfall
Orthemis ferruginea (Fabricius, 1775) X X X X X and May (2000)
Needham, Westfall
Pachydiplax X X X X X X X and May (2000) monotypic
Needham, Westfall
Pachydiplax longipennis (Burmeister, 1839) X X X X X X and May (2000) monotypic
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Needham, Westfall
Paltothemis X X X X X | and May (2000)
Deep crenulations in
labial palps make this
Needham, Westfall | key to Cordullidae in
Paltothemis lineatipes Karsch, 1890 X X X X X | and May (2000) Merritt and Cummins
Needham, Westfall
Pantala X X X X X X X | and May (2000)
Needham, Westfall
Pantala flavescens (Fabricius, 1798) X X X X X X and May (2000)
Needham, Westfall
Pantala hymenaea (Say, 1839) X X X X X X X | and May (2000)
Needham, Westfall
Perithemis X X X X and May (2000)
Needham, Westfall
Perithemis domitia (Drury, 1773) X X and May (2000)
Needham, Westfall
Perithemis intensa Kirby, 1889 X X X X and May (2000)
Needham, Westfall
Perithemis tenera (Say, 1839) X X and May (2000)
Needham, Westfall
Plathemis X X X X X X X X and May (2000)
Needham, Westfall
Plathemis lydia (Drury, 1773) X X X X X X X X and May (2000)
Needham, Westfall
Plathemis subornata Hagen, 1861 X X X X X X X and May (2000)
Needham, Westfall
Pseudoloeon X X and May (2000) monotypic
Needham, Westfall
Pseudoleon superbus (Hagen, 1861) X X and May (2000) monotypic
Needham, Westfall
Sympetrum X X X X X X X X X | and May (2000)
Needham, Westfall
Sympetrum corruptum (Hagen, 1861) X X X X X X X X X | and May (2000)
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Needham, Westfall
Sympetrum costiferum (Hagen, 1861) X X X X X X and May (2000)
Needham, Westfall
Sympetrum danae (Sulzer, 1776) X X X X X X and May (2000)
Needham, Westfall
Sympetrum illotum (Hagen, 1861) X X X X X X X and May (2000)
Needham, Westfall
Sympetrum internum Montgomery, 1911 X X X X X X X and May (2000)
Needham, Westfall
Sympetrum madidum (Hagen, 1861) X X X X X X X and May (2000)
Needham, Westfall
Sympetrum obtrusum (Hagen, 1867) X X X X X X and May (2000)
Needham, Westfall | three recognized
Sympetrum occidentale Bartenev, 1911 X X X X X X X X and May (2000) subspecies
Needham, Westfall
Sympetrum pallipes (Hagen, 1874) X X X X X X X X and May (2000)
Sympetrum signiferum Cannings and Garrison, Needham, Westfall
1991 X X and May (2000)
Needham, Westfall
Sympetrum vicinum (Hagen, 1861) X X X X X and May (2000)
Needham, Westfall
Tramea X X X X X X X X X | and May (2000)
unpublished record for
Tramea calverti Muttkowski, 1895 X X X ? CA
Needham, Westfall
Tramea lacerata Hagen, 1861 X X X X X X X X and May (2000)
Needham, Westfall
Tramea onusta Hagen, 1861 X X X X X X X | and May (2000)
Needham, Westfall
Macromiidae X X and May (2000)
Needham, Westfall
Macromia X X X X X X and May (2000)
Needham, Westfall | Northern CA foothills
Macromia magnifica McLachlan in Selys, 1874 X X X X X X and May (2000) and coast ranges
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Needham, Westfall
Petaluridae X X X X X and May (2000)
Needham, Westfall | Rare and localized in
Tanypteryx hageni (Selys, 1879) X X X X X and May (2000) seeps and springs
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Plecoptera

Plecoptera: Stoneflies

Standard Effort Level I. Genus

Standard Effort Level I1: Species (where possible)
Standard Taxonomic Reference: Stewart and Stark (2002)
Reviewed by: John B. Sandberg

Nymphs may be identified to family and genus using Stewart and Stark (2002) or the chapter in Merritt and Cummins (Stewart and
Harper, 1996), which also provides keys to adults. Although species keys exist for the adults of many families and genera in the West,
many nymphs remain undescribed. Early instar nymphs of Capniidae can be very difficult to identify to genus; it is recommended that
only mature nymphs be identified beyond Capniidae. Many genera and species of Capniidae, Leuctridae, Nemouridae and
Taeniopterygidae are underrepresented in benthic samples because they emerge during the winter months or they prefer ephemeral
habitats. Jewett (1959, 1960) are good sources of information on adult taxonomy. A current species list and distribution for stoneflies,
The North American Stonefly List, is maintained by B.P. Stark and R.W. Baumann on the Monte L. Bean Museum website.
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has keys to all families
Stewart and Stark and genera of stoneflies
Plecoptera X X X X X X X X X | (2002) in North America
Euholognatha
Nymphs notoriously
difficult to separate even
to genus; immature
specimens are best left
Capniidae X X X X X X X X at Capniidae
Stewart and Stark
Bolshecapnia X X X (2002)
| Bolshecapnia maculata (Jewett, 1954) X X X known only from CA
Nelson and nymphs are not
Capnia X X X X X X X X | Baumann (1989) separable to species
nymphs not separable
Capnura X X X X X X X to species

89




Plecoptera

Taxonomic Hierarchy Habitat Distribution Literature Cited Comments
s
o
5 S . 2
R = = A7 8| g o| £
) S| € 2 Q Q = [ e = S <
SISl &l8|8 2185|537 T
(@] n [ Qo 0 0 m 3 _ w | CA|[OR | WA|NV | AZ m
only one North
Eucapnosis X X X X X X X American species
only one North
Eucapnosis brevicauda Claassen, 1924 X X X X X X X American species
Zenger and nymphs not separable
Isocapnia X X X X X Baumann, 2004 to species
nymphs not separable
Mesocapnia X X X X X X to species
Stark and nymphs not separable
Paracapnia X X X X X Baumann (2004) to species
nymphs not separable
Utacapnia X X X X X X to species
Leuctridae
found in intermittant
Shepard and streams; nymphs not
Calileuctra X X X Baumann (1995) separable to species
Shepard and found in intermittant
Calileuctra dobryi Shepard and Baumann, 1995 [ X X X Baumann (1995) streams
Calileuctra ephemera Shepard and Baumann, Shepard and found in intermittant
1995 X X X Baumann (1995) streams
Despaxia X X X X X monotypic
| | Despaxia augusta (Banks, 1907) X X X X X monotypic
nymphs not separable
Megaleuctra X X X X X to species
Moselia X X X X X X monotypic
| | Moselia infuscata (Claassen, 1923) X X X X X X monotypic
nymphs not separable
Paraleuctra X X X X X X to species
nymphs not separable
Perlomyia X X X X X to species
formerly in Paraleuctra;
Stark and Kyzar nymphs not separable
Pomoleuctra X X X X (2001) to species
Nemouridae
nymphs not separable
Amphinemura X X X to species
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Kondratieff,
Lechleitner and undescribed species in
Lednia X X X X Zuellig (2006) Sierra Nevadas
nymphs not separable
Malenka X X X X X X X X to species
monotypic; known only
Nanonemoura X X X from type locality
monotypic; known only
Nanonemoura wahkeena (Jewett, 1954) X X X from type locality
Nemoura X X X
only one species in
Nemoura spiniloba Jewett, 1954 X X X western North America
nymphs not separable
to species; unpublished
Ostrocerca X X ? X X record for CA
nymphs not separable
Podmosta X X X X X X to species
only one species in
Prostoia X X X X X X western North America
only one species in
Prostoia besametsa (Ricker, 1952) X X X X X X western North America
nymphs not separable
Soyedina X X X X X X to species
Visoka X X X X X monotypic
| | Visoka cataractae (Neave, 1933) X X X X X monotypic
key to nymphs of three
species (cinctipes,
columbiana and frigida);
Baumann et al. remaining species key
Zapada X X X X X X (1977) to oregonensis group
Baumann et al.
Zapada cinctipes (Banks, 1897) X X X X X (1977)
Baumann et al.
Zapada columbiana (Claassen, 1923) X X X X X (1977)
Baumann et al.
Zapada frigida (Claassen, 1923) X X X X X X (1977)
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includes Z. cordillera
(Baumann and Gaufin,
1971), Z. haysi (Ricker,
1952) and Z.
Baumann et al. oregonensis (Claassen,
Zapada oregonensis group sensu Baumann et al. (1977) (2977) 1923)
Taeniopterygidae X X X X X X X
Doddsia X X X X X X monotypic
| | Doddsia occidentalis (Banks, 1900) X X X X X X monotypic
Oemopteryx X X X
only described species
Oemopteryx vanduzeea (Claassen, 1937) X X X in region
nymphs not separable
Taenionema X X X X X X X to species
Taeniopteryx X X X X X
| Taeniopteryx nivalis (Fitch, 1847) X X X X X only species in region
Systellognatha
Chloroperlidae X X X X X X X X | Surdick (1985)
nymphs not separable
Alloperla X X X X X X to species
nymphs not separable
Bisancora X X X X X to species
Haploperla X X X X X X
only species in western
Haploperla chilnualna (Ricker, 1952) X X X X X X North America
Stark and Surdick nymphs not separable
Kathroperla X X X X X X (1987) to species
nymphs not separable
Paraperla X X X X X to species
nymphs not separable
Plumiperla X X X X X X to species
Stark and
Sasquaperla X X X Baumann (2001) monotypic
Stark and
Sasquaperla hoopa Stark and Baumann, 2001 X X X Baumann (2001) monotypic
Suwallia X X X X X X X Alexander (1999) nymphs not separable
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to species
nymphs not separable
to species; 9 of 21
Stark and Stewart western species
Sweltsa X X X X X X X (2005) nymphs described
nymphs not separable
Triznaka X X X X X X to species
Utaperla X X X
only species found in
Utaperla sopladora Ricker, 1952 X X X western North America
Peltoperlidae X X X X X X
Sierraperla X X X X X monotypic
| | Sierraperla cora (Needham and Smith, 1916) X X X X X monotypic
nymphal key includes
only 4 of the 7 known
Soliperla X X X X X X Stark (1983 species
nymphs for all four
Stark and Nelson North American species
Yoraperla X X X X X X (1994) described and keyed
Stark and Nelson
Yoraperla brevis (Banks, 1907) X X X (1994)
Stark and Nelson
Yoraperla mariana (Ricker, 1943) X X X X X (1994)
Stark and Nelson
Yoraperla nigrisoma (Banks, 1948) X X X X X X (1994)
Stark and Nelson
Yoraperla siletz Stark and Nelson, 1994 X X X X X (1994)
Perlidae X X X X X X X
Anacroneuria X X X
Anacroneuria wipukupa Baumann and Olson, only species found in
1984 X X X North America
Calineuria X X X X X
only species found in
Calineuria californica (Banks, 1905) X X X X X North America
Claassenia X X X X X X
| | Claassenia sabulosa (Banks, 1900) X X X X X X only species found in
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North America
Doroneuria X X X X X X
D. theodora (Needham
and Claassen) is found
Doroneuria baumanni Stark and Gaufin, 1974 X X X X X X in BC, ID, MT and WY
mature nymphs of the
two species easily
Hesperoperla X X X X X X X separable
Hesperoperla hoguei Baumann and Stark, Baumann and
1980 X X X Stark (1980)
Stewart and Stark
Hesperoperla pacifica (Banks, 1900) X X X X X X X (2002)
Perlodidae X X X X X X X X
Stark and Stewart
Baumannella X X X (1985) monotypic
Baumannella alameda (Needham and Stark and Stewart
Claassen, 1925) X X X (1985) monotypic
Calliperla X X X X X monotypic
| Calliperla luctuosa (Banks, 1906) X X X X X monotypic
Szczytko and
Cascadoperla X X X X X Stewart (1979) monotypic
Szczytko and
Cascadoperla trictura (Hoppe, 1938) X X X X X Stewart (1979) monotypic
nymphs are not
Chernokrilus X X X X separable to species
Szczytko and
Cosumnoperla X X Bottorff (1987) monotypic
Cosumnoperla hypocrena Szczytko and Szczytko and
Bottorff, 1987 X X X Bottorff (1987) monotypic
Cultus X X X X X X
Diura X X X X X
| | Diura knowltoni (Frison, 1937) X X X X X
Frisonia X X X X X X
| | Frisonia picticeps (Hanson, 1942) X X X X X X
Sandberg and key given for nymphs to
Isogenoides X X X X X Stewart (2005) all species of
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Isogenoides
Sandberg and
Isogenoides colubrinus (Hagen, 1874) X X X X Stewart (2005)
Sandberg and
Isogenoides elongatus (Hagen, 1874) X X X X Stewart (2005)
Sandberg and
Isogenoides zionensis Hanson, 1949 X X X Stewart (2005)
Szczytko and
Stewart (1979);
Bottorff et al. not all western Isoperla
(1990); Szczytko species described as
Isoperla X X X X X X X X | and Stewart (2002) | nymphs
immature specimens
have secondary lacinial
tooth which makes ID to
genus difficult; immature
Kogotus and Rickera
Kogotus X X X X X difficult to separate
Kogotus nonus (Needham and Claassen, only species in the
1925) X X X X X region
many specimens of
these genera, especially
Kogotus/Rickera X X X X X early instars inseparable
nymphs not separable
Megarcys X X X X X X to species
Oroperla X X X monotypic
| | Oroperla barbara Needham, 1933 X X X monotypic
Osobenus X X X X X monotypic
| | Osobenus yakimae (Hoppe, 1938) X X X X X monotypic
Perlinodes X X X X X monotypic
| | Perlinodes aurea (Smith, 1917) X X X X X monotypic
Pictetiella X X X
Pictetiella lechleitneri Stark and Kondratieff, Stark and found only in Mt. Ranier,
2004 X X X Kondratieff (2004) WA area
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monotypic; immature
specimens difficult to
Rickera X X X X X X separate from Kogotus
| | Rickera sorpta (Needham and Claassen, 1925) X X X X X X monotypic
Salmoperla X X X monotypic
Salmoperla sylvanica Baumann and Lauck,
1987 X X X monotypic
Stewart and key to nymphs of all
Setvena X X X X Stanger (1985) three known species
Setvena tibialis (Banks, 1914) X X X X
Setvena wahkeena Stewart and Stanger, 1985 X X X
nymphs of the two
species are not
Skwala X X X X X X X Zwick (1989) separable
Bottorff et al.
Susulus X X X (1989) monotypic
Bottorff et al.
Susulus venustus (Jewett, 1965) X X X (1989) monotypic
Pteronarcyidae X X X X X X X
Baumann et al. key to nymphs of both
Pteronarcella X X X X X X X (1977) species
Pteronarcella badia (Hagen, 1874) X X X X X
Pteronarcella regularis (Hagen, 1874) X X X X X X
Baumann et al. key to nymphs of both
Pteronarcys X X X X X X X (1977) species
Pteronarcys californica Newport, 1851 X X X X X X
Pteronarcys princeps Banks, 1907 X X X X X X
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